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LL MEMBERS OF THE INSTITUTION ARE CONCERNED 
in some way with electrical safety, even though they 
may not devote much of their time to it. Various 

aspects of the subject are frequently described in 
papers and articles published by The Institution and in the 
technical Press, and yet seldom does one read or hear a 
comprehensive account conveying an idea of the extent to 
which safety work has grown. The purpose of this article is 
more modest—to give a few notes on present activity in the 
prevention of electrical accidents and on the causes of such 
accidents. 

There is indeed much activity: the efforts of Electrical 
Inspectors of the Factory and Mines Departments in industry 
are helped by those of the electrical safety officers of the 
Central Electricity Authority and those of many large indus- 
trial establishments. On the domestic side, this year has seen 
the launching of the National Inspection Council with its 
staff of inspectors, whose work may help to co-ordinate that 
of the installation inspectors employed by the Area Boards. 
The testing stations of the Association of Short-Circuit 
Testing Authorities, built at considerable expense at a time 
when switchgear explosions were becoming dangerous and 
destructive, are accepted as recognized proving houses for 
major electrical control and protective equipment. They are 
supplemented by the Government testing establishment at 
Buxton, for equipment intended for use under inflammable 
conditions, and by the E.D.A./B.S.I. joint advisory organiza- 
tion at Leatherhead, where types of appliances intended 
mainly for domestic use can be tested. In addition there are 
the testing and approval departments associated with the 
Area Boards, which provide a service somewhat similar to 
that rendered by Watson House to the Gas Boards, although 
not so complete or unanimous. 

Inspection and testing could not be carried on without 
regulations and specifications to give guidance. In this 
direction, our own Wiring Regulations, and the Statutory 
Regulations for Electricity Supply, Factories, Mines, Quarries, 
Explosives and Petroleum, serve as a nucleus for various 
safety codes which are prepared by such organizations 
as the Central Electricity Authority, Imperial Chemical 
Industries, and the Institute of Petroleum, and which 
afford detailed information about the safety requirements 
implied by the terms of the official rules. The electrical 
Codes of Practice, now produced by a special Council 
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embodied within the British Standards Institution, play a 
useful part in contributing towards the safety of many 
special installations. 

Safety is also a carefully reviewed feature of all B.S.I1. 
electrical specifications: particularly is this true of those which 
are cited in the Wiring Regulations. Moreover a section 
committee of the Electrical Research Association is constantly 
engaged in examining and advising on the more technical 
safety problems which inevitably arise with progress in 
electrical technology. 

All this represents an appreciable expenditure of time and 
money, and, although any accident rate must always be 
reckoned too high, it is reasonable to look for results by way 
of an examination of comparative statistics and to consider 
the circumstances of some representative electrical accidents 
to see whether they would have been prevented by observance 
of the rules. 

Taking a typical year, 1954, we find that 122 people were 
electrocuted in Great Britain, whereas on the road, to which 
our minds turn automatically, 5 268 lost their lives in the same 
period. Bad as the roads are, it is even more dangerous to 
stay at home, where, in 1954, there were 6617 fatal accidents 
from various causes in England and Wales, to which must be 
added another 1 106 in Scottish homes. People fall downstairs 
and off steps; they burn and scald themselves, and, if they go 
to bed, they may be among the 300 killed each year by falling 
out of it. There are also fatal cases of accidental gas poisoning 
which, according to Family Doctor for November 1955, 
increased from 102 in the year 1918 to 794 in 1954. On the 
other hand the figures for electrocution have lain between 
100 and 150 for the last 25 years (apart from certain war 
years). Remembering that electrical demand is doubled every 
ten years, we can not unreasonably conclude that the work of 
the various electrical safety organizations has been very 
successful, in restraining fatal shock accidents to less than 
150 per annum. 

But with all possible credit given to this work, we must not 
forget the protection afforded by the long arm of coincidence. 
For electrocution involves a train of factors. There must be 
some defect; the safeguards of earthing and automatic 
protection must fail; the victim must usually be in good 
contact with earth; the shock current must traverse the chest; 
it must be large enough and last long enough to cause fibrilla- 
tion of the heart or respiratory paralysis; and, lastly, all these 
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things must occur at a time when there is nobody near to give 
assistance. The point which emerges is that all the factors in 
the sequence are fulfilled over a hundred times a year in Great 
Britain, and thus the initiating factor of a defect must evidently 
occur many times more than this. Perhaps we owe something 
to the carpet on the floor as well as to the various codes of 
regulations. 

Looking now at the précis of electrical accidents and their 
causes issued annually by the Factory Department of the 
Ministry of Labour and National Service, we clearly find 
that more accidents result from misuse than from any weakness 
in design or construction or equipment. The electric heater on 
a long flex in the bathroom, the extension flex to the garden 
shed, the broken earth wire and the frayed insulation or 
missing cover, are matters which bring out the lack of sufficient 
knowledge and maintenance rather than initial failure to 
observe regulations. Organizations which can pass on their 
costs are able to employ competent electrical technicians and 
craftsmen, but those consumers whose resources are static 
will inevitably try to do electrical jobs themselves, or accept 
the services of a handy friend. Many present-day consumers 
are of the artisan or technician class, accustomed to using 





tools and doing for themselves. Although it would be wrong 
to suggest that the advice given by The Institution and every 
other responsible organization to employ a competent person 


always, should be modified, it has to be recognized that } 


in this electrical age there are an increasing number of people 
who know quite a lot about things electrical. This knowledge, 
however, will rarely include an awareness of risk, or acquain- 
tance with safety regulations, and until it does, it seems likely 
that electrical accidents in the smaller classes of premises may 
tend to increase. Here, the educational work of the Electrical 
Development Association, the Electrical Association for 
Women, and others who address their message largely to the 
general public, is of great value. 

This, perhaps, is the heart of the matter. Whatever the 
merits of better roads and tighter regulations about the use 
of motor vehicles for reducing the appalling toll of road 
accidents in this country, anyone who drives much will know 
that a substantial reduction could be made through better 
driving alone. There is surely a parallel for electrical accidents, 
To reduce their number, we need, as well as sound regulations, 
better-informed users of electrical equipment, both in the 
factory and in the home. 





The Incorporated Benevolent Fund: Annual Report 


porated Benevolent Fund was presented at the Annual 

General Meeting of the members of the Fund on the 
16th October 1957. The Report, together with the Accounts, 
was circulated with the September Journal. Further copies 
can be obtained on application to the Honorary Secretary of 
the Fund. The following summarizes some of the information 
given in it. 

The total capital of the Fund stood at £144699 on the 
30th June 1957. Subscriptions and donations during the year 
showed an increase from £12629 (in 1956) to £13765. This 
increase is very welcome, but the income from subscriptions 
is still insufficient of itself to cover normal expenditure, the 
difference being covered by investment interest, which the 
Court of Governors feel most strongly should be reinvested 
year by year. The Court therefore earnestly appeal to those 
members who do not at present subscribe to support the 
Benevolent Fund of their own profession. Four legacies were 
received, amounting to nearly £370, and also the gift of 
royalties on a book. 

There was a small increase in expenditure over that for last 
year, owing to an increase of £1000 in grants, which helped 
beneficiaries to meet the higher cost of living. Grants, manage- 
ment and maintenance charges totalled £13938, which was 
£173 in excess of the £13765 received from subscriptions. 

Grants to 116 beneficiaries with 95 dependants amounted 
to £9833—an average amount of £85 per beneficiary. 

The Fund now has six beneficiaries resident in the Cross- 
ways Trust homes at West Worthing, Brighton, and Englefield 
Green, and this collaboration has provided valuable help for 
elderly people who are no longer able to cater for their own 
needs. 

Refund of Income Tax. A sum of £1755 was recovered from 
the Income Tax Commissioners, owing to the kindness of 
members who subscribed by covenant. A further £4500 


Te Report of the Court of Governors of the Incor- 
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could be saved if all subscribers of over 10s. per annum would 
use the covenant to subscribe for seven years, a procedure 
which involves no other obligation. Forms will gladly be sent 
to anyone who asks for them. 

Homes Fund. The total amount received in subscriptions 
and donations from the inception of the Fund to the 30th 
June 1957 was £38787. The cost of erection of houses and 
flats on ‘The Chesters’ estate, construction of the road and 
laying out of the grounds amounted to about £59500. All 
the homes on the estate are occupied; the amenities provided 
are enjoyed by the residents, who express their sincere appre 
ciation of the sense of security and comfort given them by 
living in this small community. 

Wilde Fund. The accounts of the Wilde Fund were published 
in the Journal for July 1957, p. 408. 

Lord Hirst Fund. On the 30th June 1957 the Fund 
comprised: 

Capital Account investments £11543 3s. 10d. 
Income Account investments £3496 19s. 2d. 
which produce an annual income of about £457. The 
uninvested balance of the Income Account was £392 6s. 2d. 
Grants totalling £125 were made from this Fund during the 

year. 





The President and Councii send good wishes for 
Christmas and the New Year to all members of The 
Institution, and with these seasonal greetings the 
Secretary and members of his staff would like to be 
associated. 
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«iam GENERAL APPLICATIONS OF DIGITAL COMPUTERS 


I shall outline briefly the structure of a digital com- 
puter, mentioning only those features which are 
necessary for an understanding of what is to follow. 

Fig. 1 shows the main components. The arithmetical 
unit is simply an electronic version of the familiar desk 
calculator. Like the desk calculator, it can perform the 
operations of addition, subtraction, multiplication and 
division, but because of its electronic basis its speed is 
from 1000 to 1000000 times greater than the mechanical 
device. This speed increase dictates the provision of the 
store, which is simply the electronic equivalent of pencil 
and paper, although, to be strictly accurate, the rubber 
is also included since all storage devices include the 
facility of replacing old stored data by new. Input and 
output are self-evident requirements and may take the 
form of pushbuttons and neon lamps, teletype tape and 
printers, punched cards and reproducers, or, most 
recently, magnetic tape. Finally there is the control, 
which, in a sense, replaces the human operator. 

Numbers and instructions are written in coded form 
in the store; they are not generally distinguishable from 
one another except for the fact that the machine is caused 
to start on a stored word which is known to be an 
instruction, and then proceeds to find its subsequent 
orders, either because they follow the first in consecutive 
positions or because each instruction contains the 
location of the next. 

Special mention must be made of the line f in Fig. 1. 
This connection from the arithmetical unit to control 
enables the machine to select between two courses of 
action on the basis of results obtained during the calcula- 
tion and initially unknown to the operator. It is, in a 
sense, the digital analogue of a feedback loop. 

Automatic digital computers are by no means always 
large and costly, and Fig. 2 shows the A.P.E.X.C. 
machine!.2 constructed at Birkbeck College. This has an 
operating speed which is about 2000 times that of desk 
calculators, but occupies only about 4ft? of floor area 
and consumes less than 2kW of power. The store is a 
compact magnetic drum 10 inches long and 5 inches in 
diameter, which has a capacity of 8 192 words, each having 
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The connection f enables the machine to select between two courses 
of action during calculation. 
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Perhaps more than any other modern instrument, the 
digital computer appears, to the uninitiated, as an engine 
of mystery and magical power. Even chartered electrical 
engineers have been known to display a slight haziness con- 
cerning its manifold functions. This article describes the 
basic principles of the instrument and the ingenious logical 
programmes that can be designed to meet the most diverse 
problems. The article is based on a lecture given by the 
author on the occasion of the Annual General Meeting of 
The Institution on the 23rd May 1957. Dr. Booth is 
Head of the Department of Numerical Automation, 
Birkbeck College, University of London. 


ANDREW D. BOOTH, D.SC., PH.D., F.INST.P. 





a precision of 32 binary digits (i.e. about 9 decimal 
places). 

For the present purposes, the applications may be 
divided into four classes: (i) commercial, (ii) engineering, 
(iii) scientific, and (iv) non-numerical. 

The first class, although of considerable importance, 
will not receive attention here because it is self-evident 
that business accounting is a process which is suitable 
for a digital calculator. We shall consider two engineering 
applications, a scientific one, and finally an excursion 
into a non-arithmetical field. 


The Design of Power Transformers 


The first engineering problem is that described in a 
paper? delivered at the Convention on Digital-Computer 
Techniques at The Institution last year. It is concerned 
with a computing-machine programme for the design of 
power transformers. Considerable evidence is given in 
the paper that the design methods apply rather well to 
power transformers in the 50c/s range, although I do 
not think that the programmes proposed have sufficient 
generality to be used in scientific or electronic design 
applications. 

Transformer design is simple in principle. The diffi- 
culties arise in obtaining the optimum result. The equation 
invoked gives the number of turns N; on the low-voltage 
winding by means of the formula: 

Vik, 

Ako Bf 

where V, is the l.v. winding voltage per leg, A is the 
starting gross core area, B is the starting core flux density, 
fis the frequency, kg is a core space factor, and k, is a 
constant and scaling factor. The value of N; obtained 
is taken as the initial value, and it is varied as the pro- 
gramme proceeds. 
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2 The A.P.E.X.C. machine at Birkbeck College 





Fig. 3 shows how the design programme works. The 
object of the exercise is to apply the computing machine 
in an industrial situation and for practical results. For 
this reason we take the customer’s specification as initial 
data for the programme. This will describe what the 
transformer is supposed to do, and the voltages and the 
power it is supposed to handle. These are set into the 
computer as the initial form of data by means of a tape 
programme in the usual way. 

After this, the set parameters, which include the 
material of the core and the type of winding used, are 
put into the machine. The programme can vary these later, 
but initially they are set parameters. 

Next inserted are the initial form of the variable 
parameters, which are flux density, current density, core 
area and core-window height. Although normally these 
are looked up in a table of previous designs, there would 
be no difficulty in making the computer choose for itself 
some suitable initial set of data. 

With these data the machine comes to what is called 
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a design subroutine, which suits the particular transformer 
being designed but has sufficient generality to make jt 
applicable to any transformer of the same class. 

The following quantities are calculated: flux and 
number of turns, h.v. conductor size, space required for 
the winding, I.v. conductor size, space for |.v. winding, 
window height and breadth, active iron weight, iron loss, 
mean height of |.v. turns (this is a production parameter 
and it is not important in the solution of the design 
problem), |.v. resistance and loss, h.v. conductor length, 
h.v. resistance and load loss, total load loss, percentage 
of the desired reactance (a parameter known in advance) 
and finally total conductor weight. 

The excess loss and excess percentage reactance are then 
calculated, and if the excess losses are unsatisfactory, the 
adjustable parameters, and in particular the core area A, 
are modified. Thus the change in A, AA, is given by: 

AA AP b AP, AX 

a” so 
where a, 5, c are constants chosen for optimum con- 
vergence, P, is the desired iron loss, P,, is the desired 
load loss, Xz is the desired percentage reactance, AP is 
excess iron loss, AP, is excess load loss, and AX is 
excess percentage reactance. The whole programme is 
repeated as before. 

When the excess losses are acceptable, the residual 
characteristics are calculated, and these again, if unac- 
ceptable, lead to modification of certain preset para- 
meters, such as winding type. Finally, when all loss 
specifications are satisfied, all results obtained are 
checked, and, if no error is detected, the design data are 
punched or printed out. These include not only electrical 
data but also such things as the case design, the material 
specification and the cost. If, on the other hand, the 
check is not satisfied, an error indication is displayed, 
which calls not for the transformer designer but for the 
computer service engineer. 

In an application of the programme just described, 
about three cycles of the process were required to bring 
the residuals into the required range of +2% of the 
design centre. When the more stringent limit of varia- 
tions of +0-1% was set, twenty-one cycles were required. 
The whole of the design procedure, which the computer 
carried out automatically, consumed a time which was 
of the order of one minute for the most complicated 
example. In several other experiments it was considerably 
shorter. 

It may be mentioned that the transformer was single 
phase rated at 5-25kVA, with primary voltages of 6-6- 
33kV and secondary voltages of 250-500 volts. 


More Economical Railways 


The second engineering problem to be considered deals 
with an aspect of the national economy with which we are 
all familiar—the railways. In the Convention on Digital- 
Computer Techniques, Gilmour discussed programmes 
for dealing with optimizing train runs, or, as he called 
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It is required to solve the differential 








(1) Order specification - (s. 1) Flux and turns 


equations subject to various restrictions, 
such as (i) speed restrictions on the train, 








t (s. 2) High-voltage-conductor size 


(ii) stopping at stations, and (iii) coasting 
to save power. To estimate costs, it is 


























(2) Computer tape 

(s. 3) Space for high-voltage necessary to evaluate the total energy con- 

(3) Set parameters pt winding sumption and the r.m.s. motor current. 
Two first-order differential equations are 
(4) Initial form of variable < (s. 4) Low-voltage-conductor size} chosen, rather than a single second-order 
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clarification is the method by which speed 
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(s. 7) Window width 


restrictions are met. Suppose that the 
equations of motion have been solved to 






































6.1 a | “ae tack ioe give the velocity of the train vg at some 
point sz. Suppose furthermore a speed 
(7) Calculate residual charac- (s. 9) Iron loss restriction v > vz is to be imposed at some 
teristics subsequent point distant / from the origin. 
Zero Non-zero (s. 10) Low-voltage-wire length Power is assumed to be switched off at sp, 
| 7.1 Modify ; and maximum braking force applied. Can 
1 aes (s. 11) ae resistance and vg be reduced to vg in the remaining 
: j distance (/ — sg)? 
@) Design of cass and costing (s. 12) High-voltage-conductor In our differential equations we assume 
: length that: 
(9) Checking programme s ; P-=0 
Zere New-aeve (s. 13) High-voltage resistance and r 
_ because the power is shut off, and 
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(s. 14) Total loss 


Pp +(M + m)g/n = (1 + y(M + mf 
































3 Programme for the calculation of transformer parameters 


(10) Costing , | G15) Percentage reactance because a constant braking force is applied. 
These substitutions give: 
(11) Output data —] (s. 16) Total copper weight dw © 
v ds = tg 


Integrating, and inserting the boundary 
conditions, v = vg, S = Sg, we obtain: 





the subject, electric-traction problems.* The basic system 
is an electric train on a journey between two terminal 
stations. There are some intermediate stations, and 
between the stations there are certain restrictions on the 
speed of the train, caused by gradients, curves and the like. 

The problem is twofold; first, to find the quickest way 
of getting from A to B, irrespective of cost; secondly, to 
find out how to vary the speed of the train between the 
two terminal positions so that, although we may not get 
there quite as quickly, we get there the most economically. 
Both questions can be dealt with on a digital computer. 

The velocity v, distance travelled s, and time t, for a 
train of engine mass m and load M, are related by the 
differential equations: 


(1 + y)(M + m) dofdt = Pr — Pp —(M + m)g/n 
ds[dt = v 


Here Pr and Pp are the tractive and resistive forces 
(which are functions of s), y is a correction term whose 
value is about 0-1, and n is the inverse gradient. 
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v2 — vg = — 2f(s — Sp) 
whence, when s = /: 
vt = 08 + 2f(ss —D) 


Now, so long as v¥; < vg, all is well, and the motion of 
the train can continue. So the programme evaluates: 


| 
ap (vt — vR) 
or, what is the same thing: 
(vB — vp) 
ee a + ame l 


and the acceleration or coasting of the train continues 
until this quantity becomes positive, at which point 
deceleration commences. 

In practice, because the method of solution uses a 
normal interval of 1/8 mile, which is relatively coarse, 
the machine goes back one step and proceeds at a finer 
interval of 1/128 mile to locate the braking point more 
accurately. 
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The presence of a railway station is taken to be a 
speed restriction at which the speed is limited to zero 
over a zero length. In this way we do not have to stop 
the programme to deal with stations as distinct from 
ordinary speed restrictions. 

Fig. 4 shows some of the performance curves of the 
engine which is used to draw the train. It indicates that 
the characteristics are not linear in any sense. 

The programme contains an initial routine which reads 
in the performance curves and represents them first by 
statements to the effect that the tractive effort is a 
constant until the speed reaches 30m.p.h. and thereafter 
by means of empirical formulae of the type: 


F(v) = ap + ayv + anv? +... + a5v5 


It is considered that powers of v up to the fifth give 
adequate representation for traction curves and that 
cubic terms are sufficient for resistance curves. 

Fig. 5 shows some of the speed restrictions and 
gradients involved on the line chosen, which extends 
from Liverpool Street to Shenfield. Fig. 6 is a flow 
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diagram for the calculation we have been discussing. The 
first step is to read in the train data, the gradients and 
the speed restrictions. In the machine used for this work, 
these input parameters are on punched cards. Next is a 
starting programme which deals with the calculation of 
the empirical functions just mentioned. If the programme 
has been running for a number of steps, the speed and 
the time at the end of the next step forward are calcu- 
lated by means of the Runge-Kutta method, followed 
by the integration of Jdt and J2dt for the final energy 
evaluation. 

The machine proceeds to evaluate the braking funce- 
tion, which changes from negative to positive when a 
position is reached at which the brakes must be applied. 
Upon the detection of this positive value a test is made 
to see whether the last step was 1/128 mile, that is, 
whether the computing machine has already embarked 
on the more refined programme to define the braking 
position accurately. If not, the speed and time values are 
replaced by their values at the start of the current step, 
which is increased by 1/128 mile, and the whole process 


5S Speed restrictions and gradients on the Liverpool Street to Shenfield railway line 
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js repeated using intervals of 1/128 mile 
until the sign change occurs again. 

Upon detection of sign change at the 
1/128 mile interval, the braking time is 
calculated and is added to the total time. 

After tests to detect changes in speed 
restrictions and gradients, and the replace- 
ment of the restriction point used in 
braking-function tests by the next one in 
sequence, the computation is resumed at 
the 4-mile interval. 

At each speed-restriction point a further 
test is made to see if it corresponds to a 
stop at a station, which is indicated by the 
fact that the distance of a station from the 
starting-point coincides with the total 
distance travelled. At such stations the 
total energy expended is calculated, and a 
further test is made to see if the journey 
has ended. In the latter event the pro- 
gramme stops. 

The most interesting feature of the 
investigation is that the coasting run turns 


| out to be only 144% slower than the all- 


out run, but the energy consumption is 
40% less. 


First Steps towards the Analysis of Life 


So much for the engineering applica- 
tions. We will now consider a scientific 
one—the study of the determination of 
crystal structure by means of X-rays. 

A crystal may be considered to consist 
of a three-dimensional periodic array of 
unit building blocks called unit cells. This 
periodicity is such that a crystal acts as a 
diffraction grating for suitable X-rays, and 
the various diffracted spectra make pos- 
sible the measurement of a certain quantity 
|F(hkl)|. The density of electrons p,, y-) 
at any point (x, y, z) in a unit cell can be 
shown® to be represented by a three- 
dimensional Fourier series: 


Pano = (UV) & EE |FK| 
x cos [27(hx/a + ky]b + Iz[c) — apy] 


Here V is the volume, a, b and c are the 
axial dimensions of the unit cell, and a,,; 
is the phase angle. 

If a ,; could be determined experi- 
mentally, the whole process of structure 
determination would be straightforward, 
and, despite some tediousness, the fact 
that the sums at various points (x, y, z) had 
to be found just once would mean that 
automatic calculation would be a luxury. 
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Unfortunately there is no general method of finding 
op; by experiment, and a structure determination has to 
proceed by trial and error. First, knowledge of chemistry, 
atomic radii, crystal optics and mechanical properties are 
used to guess a set of co-ordinates for the centres of the 
atoms within the unit cell, (x,, y,, Z,) (r= 1,2... N), say. 
Next, two quantities A(hk/) and B(hAk/) are calculated 
from 


A(hkl) = = f, sin 2n(hx,Ja + ky,/b + 1z,[c) 


B(hkl) = z f, cos 2m(hx,Ja + ky,[b + Iz,]c) 


where f, are numerical constants, called atomic scattering 
factors, whose values are calculable by wave mechanics. 
Finally, an approximate value of the phase angle «’,,; is 
computed from 


tan 044) = A(hkl)/B(hkl) 
With this value, and the observed values of F(hk/), 


the Fourier series is used to determine the maximum 
values of py, Which may correspond to improved 





7 Flow diagram for Fourier refinement 
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co-ordinates of the atomic centres. Clearly, this set of 
processes is admirably suited to operation on an auto. 
matic computer; all that is necessary is a set of criteria to 
test for completion. If convergence could be ass 

it would be sufficient to test whether the difference 
between the input and output co-ordinates in any cycle 
was less than the value justified by the experimental 
errors. Unfortunately, however, convergence is by no 
means certain, and it is necessary to make use of some 
discriminating function R of observed and calculated 
values of F such as 


Don XI Foos! on) \Featel| 
DlFoes! 





where 
N 
[Feacl = 2 f, cos [2ar(hx,Ja + kyr[b + le,[c) — cry) 


since it can be shown that R tends to a minimum (<0-2) 
for correct convergence. The flow diagram for the 
process is shown in Fig. 7. 

It is sufficient to say that the impact of digital cal- 
culators on X-ray structure analysis has been revolu 
tionary. In the last decades not only has the complexity 
of the molecules analysed risen from tens of atoms to 
hundreds, but the time of calculation for any structure 
has fallen from years to the same number of weeks, 
This revolution has led to the confident hope that the 
structure of proteins and viruses, of life itself, will soon 
be revealed. 


Out of the Tower of Babel 


I shall conclude with a brief account of the current 
status of a much-publicized non-numerical application of 
digital calculators—mechanical translation of language. 
The subject, first proposed by me, is now ten years old, 
From early beginnings, in which proposal was never 
followed by trial, it has progressed until now practical 
translation is possible on a small scale. In essence, the 
method consists in converting the incoming words into a 
numerical form, usually by means of a keyboard punch, 
comparing these with a dictionary and thus obtaining 
equivalents, testing for grammatical function, rearranging 
word order if necessary, and finally delivering the trans- 
lated words to a teleprinter. 

Much of the art depends upon efficient dictionary- 
hunting procedures, and these have improved from 
schemes which required D/2 test operations to locate an 
entry in a dictionary of D words to refined methods’ 
requiring only log» D operations. 

Idioms and ambiguity, too, have yielded to treatment, 
and, whilst it cannot be said that any existing computer 
has storage sufficient to make its use practical, mechanical 
translation no longer presents any philosophical problem. 

Some examples of machine translation into Russian 
have already appeared in the Journal.® Fig. 8 is a flow 
diagram of the programme for the translation of French 
into English, used on A.P.E.X.C., and at the end of the 
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If a structure number is present, however, a test is 
made to see whether it indicates the presence of a noun 7. 
If so, rearrangement may be needed if the following word 
is an adjective/adverb a, the rule being: 


na\a2...Q@,—> @Q2...an 


as, for example: 
équations différentielles linéaires — differential linear equations. 
Thus, if 7 + i2 + 1 is an adjective or adverb, it is 
printed, i, is increased to unity, and the test is again 
made on 7 + i2 + 1(7 + i; +2 on the original scale). 
The process is repeated until a non-adjectival/adverbial 
word is encountered, when 7 +- i3 is printed. Since i; con- 
tains the original value of i>, this disposes of the noun. 
Then i; is replaced by iz, and the main cycle is re-entered. 
Words not entrapped by the noun/adjective routine 
may still have structure numbers. For instance: 


@a2..-QN—>aja2.-..an 


In such groupings, the adjectives will not actuate the 
noun loop and will fail in the test for pronouns. The 
return of the programme to the printing sequence will 
thus ensure their correct output. 

When a pronoun p is detected, it is first necessary to 
see if it belongs to that class which can also function as 
articles. If so, and if the next word is a noun, the appro- 
priate meaning is printed, and the main sequence is 
resumed on the next word. If the pronoun/article is not 
followed by a noun, or if it is functionally unambiguous, 
a series of tests is made to see which of the sequences, 
P1%, P1P2", P1P2P3%, is present, where v is a verb. Various 
cases arise, for example: 


(a) p; not oblique* pw py 
P1 Oblique Piv—> vp, 
{b) p; a ‘group 1’ pronoun (je, tu, il, elle, P1p2v —> pivp2 
ils, elles) 
Pp, a ‘group 2’ pronoun (nous, vous) Pip2v—> pirp2 
agreeing with verb. 
p; a ‘group 2’ pronoun not agreeing with P1ip2v—> vpip2 
verb. 
Pp a ‘group 3’ pronoun (le, la, les, me, te). P1p2°—> vp1p2 
{c) Pip2p3’—> Pip2p3 


It will be seen that the sequence of tests and dis- 
criminations result in the required rearrangements, but 
that certain paths lead to ‘stop’ instructions. One of 
these is redundant and is written into the programme to 
facilitate the detection of errors, but others are placed 
to cover contingencies which further research may reveal 
to be of sufficient frequency to make desirable the 
addition of a further loop to the programme. 

The results of the application of this programme to a 
scientific text are shown below, and it is hoped that they 
will convince the reader that machine translation is now 
practicable. It must be borne in mind, however, that no 
existing computing machine is suitable for practical 
translation, and that until special machines are con- 
structed the human translator is in no danger of 
unemployment. 


* Oblique is used here in the grammatical sense, i.e. other than nominative or 
vocative. 


636 


i S 














word 1 structure No. 1 
word 2 structure No, 2 
word n structure No. n 
0 structure No. idiom 1 
0 0 
0 0 
0 0 
0 0 
translation idiom 1 0 
word m structure No. m 
word p structure No. p 
0 structure No. idiom 2 
0 0 
0 0 
0 0 
0 0 
translation idiom 2 0 





etc. 


9 Appearance of the storage locations 


Locations T to T+ i, and S to S + i, after processing ofa 
sentence. 





Extract from ‘Cours d’Analyse’, vol. 3, chapter 1, by Goursat 


L’étude des fonctions définies par une équation différentielk 
dans tout leur domaine d’existence, est un probléme dont h 
solution compléte, dans le cas général, dépasse actuellement h 
puissance de l’analyse. On a cependant obtenu des résultats du plus 
haut intérét en se limitant a l’étude des intégrales infiniment 
voisines d’une intégrale connue. C’est ainsi que, dans ses mémorable 
travaux sur le probléme des trois corps, H. Poincaré a pu démontrer 
existence d’une infinité de solutions périodiques et de solution 
asymptotiques 4 une solution périodique. 


Machine translation; rearrangements in italics 


The study of functions defined by a differential equation in all 
their sphere of existence, is a problem of which the complete solution, 
in the general case, surpasses at present the power of analysis 
One has however obtained of results of most high interest in 
limiting oneself to the study of infinitesimally neighbouring integrals 
of a known integral. It is thus that, in his memorable works on th 
problem of three bodies, H. Poincare has been able to demonstrate 
the existence of a infinity of periodic solutions and of asymptotic 
solutions to a periodic solution. 
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The Special General Meeting in June 


A short account is given here of the Special General Meeting 
of Corporate Members and Associates which was held in the 
Institution building on the 27th June 1957. At this Meeting 
the Council’s plans for making structural alterations to the 
buildings were approved. The Council were also authorized to 
use the Rebuilding Reserve Fund to meet part of the expenses 
of these alterations and to borrow against The Institution's 
Sinking Fund Policies as security. Furthermore, it was approved 
that the Council should negotiate with the Duchy of Lancaster 
for an extension of The Institution’s lease or the grant of a 
new lease. 

Sir Gordon Radley’s introductory remarks at the meeting, 


which are summarized below, will provide members who are 
unfamiliar with the Council’s plans with an outline of the 
background to the proposed alterations to the building and what 
they comprise. Since the Special General Meeting difficulties 
have arisen, not least the increase in the Bank Rate to 7%, 
which have made it necessary to review the situation afresh. 
If, as a result, new proposals emerge, these will also be reported 
to a Special General Meeting. Meanwhile, for the information 
of any member who is interested in consulting a complete record 
of the Special General Meeting held on the 27th June, a copy 
of the transcript of the proceedings of the Meeting is available 
in The Institution’s Library. 





bers and Associates of The Institution was held at 
Savoy Place on the 27th June 1957 at 5.30 p.m. The 
President, Sir Gordon Radley, was in the chair. 

Sir Gordon Radley began by calling attention to the Fore- 
word in the Journal for May 1957 and the drawings in the 
June issue of alterations proposed to the building in Savoy 
Place. 

He went on to describe the problem which had confronted 
the Council and the steps by which they had arrived at the 
present solution. It had become evident even before the war 
that the accommodation in the present building would not 
meet The Institution’s growing needs over the remainder of 
the present lease, which would expire in 1984, 

The Council had had the benefit of the services of a Special 
Committee, formed from members of the General Purposes 
Committee and the Finance Committee, and of the parent 
committees themselves. The courses which they had con- 
sidered were: first, whether to abandon the present site and 
build elsewhere; secondly, whether to demolish the present 
building and rebuild completely on the present site; or thirdly, 
whether to take advantage of Section 3 of the Town and 
Country Planning Act, which permits the addition of up to 
10% by volume to an existing building without formalities. 

Rebuilding on a new site had been rejected because of the 
high cost of new land and because of the links of convenience 
and sentiment which favoured the present site. Likewise 
rebuilding on the present site was found impracticable on 
grounds of cost. The third alternative of a major reconstruc- 
tion of the present building up to the permitted 10% increase 
by volume had met an unexpected difficulty because expert 
advice showed that, while the foundations were entirely 
satisfactory under their present burden or with a modest 
increase, it would be unwise, because of the nature of the 
subsoil, to add the concentrated loads which a full 10% 
expansion would involve. 

Sir Gordon said that, in these circumstances, the Special 
Committee had reviewed the problem afresh to establish the 
essence of what must be done. In their opinion, the accom- 
modation in the building used for administrative purposes, 
although certainly not ideal, was and could remain service- 
able. The pinch was felt particularly in accommodation 
available for members and for meetings. Not only at Con- 
ventions but also at some Ordinary Meetings the facilities 
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of the lecture theatre were overtaxed, and such occasions were 
arising more frequently each session. The cloak-room accom- 
modation needed to be extended. There was no adequate 
second meeting-room able to take audiences of some 200 
people, and the building in its present layout was unsuitable 
for receptions attended by more than 600 people; nor was 
there proper accommodation for exhibitions, which The 
Institution’s Charter included as a means of promoting 
electrical science. The Library needed more space, both for 
archives and for the lending library. 

With these points in mind the Special Committee, in con- 
sultation with The Institution’s architects and structural 
engineer, had evolved the present plan. The Council had 
adopted the plan as providing a solution which, while not 
ideal, was within The Institution’s ability to resolve financially 
in less than 25 years. It made the most effective use of the 
present fabric plus certain minor extensions which could be 
accommodated safely on the existing foundations. 

The proposed arrangements were such that when, in 1984, 
the present Sinking Fund policies fell in, the Rebuilding 
Reserve Fund should recover to more than half its present size. 
Another consideration in the minds of the Special Committee 
and of the Council was that as occupier of a site on the 
north bank of the River Thames, The Institution had certain 
aesthetic obligations. Sir Gordon was confident that the slight 
increase in height that the present proposals would bring 
about and the revised treatment of the frontage would meet 
these obligations. Sir Gordon then showed three lantern 
slides; two of these illustrated the proposed alterations to the 
river front, and to the lecture theatre, and were reproduced in 
the Journal for June 1957. The third, of the proposed ground- 
floor plan, is reproduced on p. 638 of this issue. 

In commenting on the slides, Sir Gordon said that the 
building would receive treatment in the nature of a face lift, 
being extended outwards in front with some addition to the 
height. The lecture theatre would be enlarged sideways and 
reseated so as to increase the accommodation to nearly 700. 
There would be two small galleries over the side wings. A 
second meeting-room, on the left of the lecture theatre, could 
be thrown into it by a movable partition, and although it 
would not make what one might describe as one theatre it 
would give those in the overflow a much better sense of being 
in a big meeting than they could have at present when the 
overflow accommodation was entirely separate. Under the 
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A ground-floor plan of the Institution building, showing the proposed alterations 
The shaded areas are those involving major structural work. 


plan, the Council Room would be taken over to the right, 
being reconstructed there, with the replacement of certain 
committee rooms. 

Sir Gordon next moved the resolution covering the matters 
described in the Notice of the Meeting. The wording of this 
resolution was: 


That this Special General Meeting of Corporate Members and 
Associates of The Institution welcomes the Council’s proposals 
for structural alterations to The Institution’s building as outlined 
in the issue of the Journal for May, the memorandum circulated 
with the Notice of this Meeting and the Chairman’s speech in 
proposing this resolution, and, accordingly; 


(a) approves the application of the Rebuilding Reserve Fund 
or part of it towards defraying the expense of the alterations; 

(6) sanctions the charging of the Sinking Fund policies as 
security for the borrowing of further sums required to meet the 
said expense; 

(c) sanctions the surrender of The Institution’s lease of its 
building, should that course appear desirable in the course of the 
negotiations which the Council proposes to undertake for the 
grant of a new lease or the extension of the existing lease. 
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Mr. L. L. Tolly seconded the resolution, which was then 
thrown open to discussion. 
In reply to questions the President confirmed that the 


present lease of the Institution building would expire in 1984, | 


and that before proceeding with the proposed alterations the 
Council would try to negotiate a new 99-year lease. 

Mr. Hockmeyer asked about the other main tenant on the 
site, and it was explained that the building at the back of the 
Institution building was held separately and was at present 
rented by a sub-tenant. Unfortunately, the ground lease of 
the back building ran out long after The Institution’s lease. 

Following up a remark of another speaker, the President 
confirmed that the Council had kept in mind that anything 
which was done now should not prejudice or obstruct possible 
later development. 

Mr. E. L. P. Fawley called attention to the ventilation and 
the sombre decoration of the present theatre, and wondered 
whether, under the plan, anything would be done about these 
features. The President replied that the ventilation system 
would be almost completely rebuilt, and though opinions 
might differ about the décor, he was sure that those responsible 
would be very willing to be guided by members’ desires. 
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Mr. P. G. Ruffhead said he liked the lecture theatre as it 
stood and was sorry to learn of any alterations, though he did 
not dispute their necessity. 

Mr. S. D. Pool said that when the theatre was full, those 
who sat in the wings could see the speaker but could not see 
the screen or the blackboard. If in the new theatre the platform 
were at one side and the seating ran at right angles to its 
present direction, then, when the partition was opened, some 
of those sitting in the small hall would be able to see the 
platform. In reply, it was stated that this point was in mind 
when the discussions about seating took place with the 
architects. 

Mr. G. O. Watson asked whether the seats in the second 
meeting-room could be turned through 90°, and it was 
explained that a main requirement was for the second meeting- 
room to be capable of use as a separate hall. A better second 
hall than the present tea room was a more frequent need than 
accommodation in excess of 650 seats in the lecture theatre. 
Closed-circuit television could be installed as a permanent 
part of the equipment of the building, and with this the 
audience in the second room would probably be happier 
than if they were sitting in the corners of the present theatre. 
Aid of this sort would be necessary when both halls were 
full, however the second hall was arranged, but the discussions 
on the siting of the platform in the second hall had not been 
concluded. With both halls joined, the audiences in each 
would have the sense of being physically present at a single 
meeting. 

In reply to further questions about seating, it was stated 
that the gallery could not be treated in the same way as the 
ground-floor wings, because if so the seating level would rise 
above the ceiling height of the second meeting-room. The 
proposed block of unfixed seating which could be turned in 
either direction was in fact the seats under the left gallery. 
Discussions with the architects were not concluded; one sug- 
gested arrangement would provide a room for conversaziones, 
receptions and exhibitions, clear of seating and on two levels; 
another would allow the whole room to be on one level for 
special occasions. 

Mr. W. Holttum considered that the present lecture theatre 
was excellent, and he believed it to be generally agreed that 
any alterations to it except on the score of accommodation 
were undesirable. He asked on how many occasions each 
year the existing accommodation of some 450 was found 
inadequate, and it was explained that it was sometimes only 
once or twice a session but in one recent session there were 
six occasions when an overflow meeting was necessary; the 
number was tending to increase, and the problem was parti- 
cularly acute when the conventions brought together people 
who had travelled long distances, perhaps from the Continent 
or from the United States. 

Mr. Holttum pressed a suggestion that the theatre should 
be left as it was, and a committee room built alongside with 
no other alterations. He considered that the seating of the 
theatre was at present excellent, and it seemed a pity to alter 
it by introducing new seats. The President remarked that he 
doubted whether this suggestion would solve their problem 
and that much the same amount of building work might well 
be involved, and there would be another difficulty, since with 
the rising floor in the theatre the levels of the two floors 
would differ. 

Some discussion then took place about the acoustics of the 
Proposed modified lecture theatre and second meeting-room, 
and in particular the difficulties to be anticipated when the 
two rooms were thrown into one. The President said that 
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much thought had been given to the subject. The acoustics 
of the present lecture theatre were not satisfactory, as few 
members would dispute. In the reconstruction and in the 
fitting of the sound reproduction system, they would have the 
benefit of all the expert information, experiénce and know- 
ledge existing in the membership of the Radio and Tele- 
communication Section. 

It was asked whether the Council intended to make one 
room acoustically as perfect as possible so that on occasions 
they could have sound demonstrations? The President said 
that the Radio and Telecommunication Section would not be 
satisfied unless they had a room like that. 

Another member then said that they were planning for the 
next 60 or 70 years and he questioned whether they were 
thinking big enough. He disagreed entirely with the speakers 
who had suggested leaving the lecture theatre as it was. 
He wondered how far the scheme was a compromise solution. 
To what extent did it fall short of the estimate of what was 
likely to be required over the next 20-30 years? It was pointed 
out in reply that the public accommodation as now planned 
for the ground floor was as extensive as could have been 
provided in the earlier scheme for a complete rebuilding. 
More could not be done because of the limitations of the 
island site. 

The President, in summing up the discussion, said: 

‘I would, first of all, remind you once again that this 
proposal is not the result of any hurried consideration. It is 
the culminating point of 10 years’ study, and we have now 
reached the point where, the scheme having been evolved, it is 
quite clear that its attainment must be fitted into The Institu- 
tion’s programmes of meetings and other activities. That 
means that we have to make an early decision whether to 
start forthwith or whether to postpone the start for a full 
year, during which I think that building prices might undergo 
a further rise. The opinion of the Council is that, a workable 
scheme having been arrived at after such exhaustive examina- 
tion, we can see no reason for further delay. 

‘As the Secretary has pointed out, the number of occasions 
on which we are restricted because of accommodation 
problems, or in difficulty or discomfort, is increasing. That 
is why we have called the present meeting, in order that the 
proposals could be discussed with a view to the earliest 
practicable start. If we could have had a satisfactory solution, 
I think we should have asked the permission of the members 
to go ahead quite a long time ago.’ 

The motion was put to the vote and carried nemine contra- 
dicente. The meeting then ended. 





ON WORK OVERSEAS 


‘One of the healthiest signs of late has been the zest with which 
those joining the profession strive to be engaged on worth-while 
projects . . . Work overseas brings added interest to an engineer 
and frequently affords a relatively greater degree of responsibility, 
age-for-age, than can be reached here on account of the fewer 
opportunities for consulting colleagues in the profession and of the 
greater dependence on one’s own training and knowledge. Despite 
this there are many who prefer the limitations of the more usual 
and commonplace attractions of a career at home. This, I think, is 
a pity, for as a nation we have grown by our activities overseas, and 
with an overpopulated island we must continue to seek outlets 
abroad for our skill. Were we to fail in this our standards of living 
would inevitably fall.’ 


—From Sir Arthur Whitaker's Presidential Address to The Institution of Civil 
Engineers, November 1957. 
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THE RADIO AND TELECOMMUNICATION 


SECTION IN HOLLAND 


Some ninety-five members of the Radio and Telecommunication 
Section—many accompanied by their ladies—took part in a 
most enjoyable four-day visit to the Netherlands in September 
of this year. These impressions of the visit have kindly been 
recorded by one of the lady guests on the trip, with some help 
from one or two members in the form of descriptions of par- 
ticular tours. 





ladies in the Radio and Telecommunication Section 

party was a delightful experience. There could hardly 
be a better way of getting to know, in a few days, something 
of Dutch achievement—industrial, agricultural and artistic. 
Altogether there were about 170 of us, members and ladies, 
not forgetting one lady member with us in her own right. 
The task of arranging transport, accommodation and a pro- 
gramme of varied appeal for this number was no mean one, 
but The Institution and the Philips concern (who were our 
principal hosts on the visit) together made admirable arrange- 
ments which worked almost faultlessly. 

We travelled in three parties by sea and air from England 
during Wednesday, 18th September, and the early hours of the 
next day. Kind co-operation by Neptune and Zeus allowed 
smooth crossings and genial weather for our introduction to 
the Dutch countryside—weather which unfortunately was not 
maintained throughout the visit. During our stay in Holland 
there was plenty of technical interest for the men; this was 
mainly provided by tours of some of the many Philips fac- 
tories. In fact it would be hard to overstress the part played 
by Philips in making our visit so successful, both technically 
and socially. This does not diminish our gratitude to our 
other technical host, the Director of the K.E.M.A. Labora- 
tories, or to those people who helped to make our sight-seeing 
tours (such as the all-day visit to the Zuider Zee works) so 
enjoyable. 

The programmes arranged by Philips were full and varied; 
and although there was frequent reference (in the separate 
ladies’ tours especially—or so it seemed!) to a strict timetable, 
the fact that we did almost always keep to it was largely due to 
the tact shown by the staff of the Visitors Department at Eind- 
hoven, under the efficient supervision of Mr. F. W. J. Heukens- 
feldt Jansen. The Dutch guides from Eindhoven were without 
exception as thoughtful, helpful and informative as one could 
wish, and we do owe them a debt of gratitude; their knowledge 
of all aspects of Dutch life was encyclopedic. Nor should we 
forget the coach drivers, who seemed to derive as much 
pleasure from the visit as we did ourselves; indeed one of 
the drivers made a farewell speech in his coach at Amsterdam, 
saying how much he had enjoyed it and wishing us godspeed. 

The party was divided into groups staying at hotels in 
Eindhoven, Helmond, and ’s Hertogenbosch; and later at 
Amsterdam, where we all spent the last night. On the Thursday 
morning, everyone met for coffee at Arnhem, in an inviting 
café of contemporary décor, where we were welcomed by 
Dr. R. C. G. Williams, Chairman of the Section. He also made 
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T: spend four days in the Netherlands as one of the 


a few essential introductions and gave an outline of the da 
programme, after which the coaches drove all the party te 
the Airborne Cemetery at Oosterbeek. Here two wreaths 
were laid—one, by Dr. Williams, on behalf of us all, and ong 
by Major B. Binyon, sometime Chairman of the Sectiony 
whose son was lost in the Arnhem landings. The scene wag 
unforgettable: rows of beautifully carved headstones sur- 
rounded by colourful flower-beds, a bunch of flowers lying 
on the grass beside each grave, the tall trees waving gently 
on three sides of the cemetery, and the immaculate condition 
of the whole. 

The party then split into groups. Some members went on 
a tour of the K.E.M.A. Laboratories in Arnhem and the 
Philips transistor factory at Nijmegen; they were welcomed 
at the first establishment by Professor de Zoeten, Director of 
the Laboratories, who gave an interesting introductory talk 
on their origin and purpose and the organizations they serve. 
This was followed by tours of the 1200 MVA short-circuit 
testing laboratory, the high-voltage laboratory and the 
electrical laboratory. The control room of the Netherlands 
Grid system on the same estate as the K.E.M.A. Laboratories 
gave the party an insight into the problems of international 
co-operation in the import and export of energy between the 
Netherlands and all parts of Europe. An exhibit which 
attracted attention here was a crow’s nest made from copper 
wire which had been recovered from a Grid tower. 

After an excellent lunch as the guests of the Laboratories 
and a discussion which was unfortunately limited by lack of 
time, the party rejoined the coaches and travelled to the 
Philips transistor factory at Nijmegen. A welcome by the 
Director of the factory was followed by an introductory 
lecture on the technical problems of transistor manufacture. 
In a tour of the factory the visitors were intrigued to see the 
same operation being carried out under differing degrees of 
cleanliness, to determine the control necessary to meet the 
stringent purity requirements of transistor manufacture. 

Other members, with a good proportion of ladies, made a 
tour by coach of Arnhem and the surrounding district, others 
visited the Philips telecommunication factory at Hilversum, 
while a fourth small group saw over the Philips record factory 
at Baarn. 

The visit to the record factory began with a lecture on the 
methods of manufacture. Then followed a comprehensive 
tour to see the processing of the materials, the recording of 
the master copies from tape recordings, the matrix stage, 
and the pressing, testing and final packing and storing of 
the records. 

The tour was followed by tea with our host and his tech- 
nical experts and guides, and during this questions were 
answered. Thanks for a most enjoyable and instructive visit 
were expressed by Mr. R. Parsons on behalf of the party, 
and after signing the visitors book, each visitor was presented 
with a souvenir folder containing three long-playing records. 
On the return journey, before rejoining the coach at the inn, 
a detour was made past the beautiful summer residence of 
the Royal Family. 

But the largest party, travelling in several coaches and @ 
pleasure steamer, spent the rest of the day seeing some of the 
reclamation works on the IJsselmeer. The expense of this 
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Members of the Radio and Telecommunication Section watch 
radio receivers being assembled and tested in a Philips factory 








reclamation is great, but apparently the Dutch Government 
have some seventy-five applicants to lease each new farm 
won from the sea bed—proof indeed that the additional 
highly fertile soil is vital to the future economy of the country. 
Some 300000 acres are now available for cultivation and a 
further 247000 will be reclaimed in the future: since the 
North Sea enclosing dam was completed in 1932, the water 
in the [Jsselmeer has been fresh, and so once drainage is com- 
pleted cultivation can begin immediately. Drainage is made 
possible by large modern pumping stations, there being three 
for the Eastern Flevoland polder, which was finally emptied 
of water in June this year. We visited the Lovink pumping 
station near Harderwijk, which contains two Diesel-driven 
pumps, each with a capacity of 128 000 gal/min. Once a polder 
is dry, the pumps are used to control the effects of rainfall. 
The land is divided into equal plots of about 80 acres, each 
having a brick farmhouse and a large, sturdy, prefabricated 
barn. Villages are built, and transport by canal is always 
available. We had tea in Emmeloord, the capital of Nordoost- 
polder, which was drained between 1937 and 1942. Only 
15 years ago the site of the town was some 18ft under the 
sea; now it has a population of 3 500 and is remarkably mature, 
with impressive churches, schools and other public buildings. 

On the Friday morning we paid homage to a group of 
strikers at the Philips factories in Eindhoven who were shot 
by the Germans in the war, Dr. Williams laying a purple and 
gold wreath on our behalf on the memorial to them in a 
factory yard. The men in the party then went about serious 
technical business, while the ladies were shown the manu- 
facture and testing of electric light bulbs, followed by a 
fascinating demonstration from a skilled glass-blower. We 
all much enjoyed seeing knobs put on the stem of a wine glass 
and hot viscous glass being pulled and blown by pairs of 
craftsmen. 

After coffee, in a new, modern canteen on the roof of a 
factory, we were introduced to Miss Mooyman, a member of 
the Social Welfare staff; she gave us an interesting and 
revealing talk about the recognition of the fundamental social 
needs of the workers, the pensions schemes, and the training 
facilities for the apprentices. 

Members and ladies met, as the guests of Philips, at lunch- 
time in the Recreation Centre, where a typical Dutch country 
luncheon was served, with waitresses in national costume. At 
the luncheon the speakers were Mr. F. J. Philips, a member 
of the Philips Board of Management and son of Dr. Anton 
Philips, Dr. L. Neher, President of the Koninklijk Instituut 
van Ingenieurs, and Dr. Williams. As the last speaker finished, 
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a band struck up and the local town guilds in full dress 
entered and marched round the tables; this was followed by 
a fascinating individual demonstration of Vendel zwaien, or 
flag waving, which is a custom in North Brabant; a large flag 
is kept moving all round the performer but is skilfully pre- 
vented from touching the floor. Outside the Recreation Centre, 





Tea-time for ladies at the Eindhoven Golf Club. Where’s the 
tea? Ask those in the picture below 





afterwards, about a dozen members of the St. Martin’s 
Guild gave a simultaneous display of flag waving. The 
company’s Diamond Jubilee Memorial, around which the 
performers were grouped, and the electric trains on an 
embankment in the background, provided a striking contrast. 
The afternoon was given to shopping in Eindhoven for the 
ladies, followed by tea at the Golf Club. 

Meanwhile what were the men up to? They were in fact 
engaged in the main technical activity of the trip—the day 
and a half spent on the Friday and Saturday in visiting 
factories and laboratories of the Philips organization at 
Eindhoven. For these visits the party was split into sixteen 
groups and the timing of their movements had been 
meticulously worked out. Of course in the time available it 
was possible to show only a fraction of the work of the many 
factories at Eindhoven, but the subjects on the varied tech- 
nical programme were admirably displayed and explained. 
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Wreaths are laid on the Airborne Forces Memorial ar 
Arnhem .. . 
Dr. R. C. G. Williams and Major B. Binyon. 


... and on the Philips Memorial at Eindhoven 
Dr. R. C. G. Williams. 





In the factory making domestic radio and television 
receivers, a very clear introductory talk about printed circuits 
was followed by a demonstration of Philips’s own method of 
producing printed wiring, and of the assembly of receivers 
using printed circuits. Quite different in character was the 
tour of the laboratories where scientific equipment is developed. 
There members were shown radiation measuring equipment, 
apparatus for X-ray diffraction and spectroscopy, and a 
synchro-cyclotron under construction for the University of 
Paris. A convincing demonstration of a new high-power 
electron microscope included a fascinating photograph of a 
permanent-magnet ferrite magnified 28 000 times. 

Philips make all their own glass for valves and cathode-ray 
tubes, and the tour of the works producing the glass for the 
latter was probably the first opportunity for many members 
to see a modern glass furnace, with automatic moulding of 
rectangular cones at high speed. 

In the main Research Laboratories, members were treated 
to some admirable short talks and demonstrations by mem- 
bers of the research staff. Mr. H. Rinia, Director of Research, 
gave a short introductory account of the work of the Labora- 
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tories. One of the demonstrations was of a new type of liquid. 
air machine, which could be run as a liquid-air producer, 
a heat pump, and a hot- or cold-air engine. A talk on electro. 
luminescence convinced the audience that the applications 
for this system of light production were very limited at present. 
But a demonstration of large-screen projection colour tele 
vision seemed a signpost to the future and was much enjoyed, 
Using the American N.T.S.C. system and 615 lines, the 
apparatus appeared to give excellent colour reproduction, 
Only when the camera was panned quickly was there a slight 
loss of definition. The show included stills, live shots from an 
adjacent studio, and a cartoon film which had been received 
in Eindhoven the previous day. The film set out to explain 
telecommunication to the layman and did it so amusingly 
that most members forgot the colour television demonstration 
and became entranced by the film itself. 

This television demonstration was matched by a stereo 
phonic acoustical one. It used an array of loudspeakers 
ranged along each side of the ceiling of the laboratory, 
Members heard street noises as through an open window, @ 
string orchestra, a cathedral choir, and a full orchestra playing 
a Bruckner symphony. The quality of the reproduction was 
excellent, and the reverberation effects were very striking, 
but musicians would probably not grant that the reverberation 
of a large concert hall or cathedral was quite faithfully 
simulated. 

Another interesting visit was to the cathode-ray-tube and 
television development laboratories. This included demom 
strations of a modified image-orthicon tube, an X-ray image 
amplifier, an impressive display of picture tubes, among 
which was an experimental 110°-scanning tube, and some 
account of work in progress on phosphors. 

Dinner in Eindhoven was memorable; again we were all 
guests of Philips and every little courtesy was well planned— 
there were the carnations for the ladies, the opportunity to 
meet the wives of our Dutch guides and a pervading atmo- 
sphere of friendship. The music was informal and gay, and 
the chefs produced a superb dinner: the ice puddings must 
be mentioned, for not only did they resemble hats worthy of 
Ascot but the shield from The Institution’s coat of arms, 
moulded in chocolate, adorned each pudding. To crown the 
evening, each lady was presented with a blue Delft plate 
bearing the same shield as a memento of the visit. Mr. Th. P. 
Tromp, a member of the Philips Board of Management, 
welcomed us all in a very friendly speech, to which Dr. 
Williams made an enthusiastic reply telling us something of 
the origins of the visit—in 1955. The dinner was a long one, 
but the speeches were made during rather than after it and 
there was time for some informal dancing at the end of the 
hall before we had to leave for our hotels. On the way back 
we had a chance to see some of Eindhoven’s floodlighting and 
elaborately planned decorations to celebrate Liberation Week 
and a very recent visit to the town by Queen Juliana. 

Saturday morning saw the party again at the factories, the 
ladies visiting the lighting department, where we were given 
not a few surprises. We came away doubtful if blue was black 
or black was blue, after watching some simple lighting and 
backcloth tests. The men continued their tour of the various 
factories, each group seeing certain items visited the day 
before by other groups. 

The visit to Eindhoven ended after lunch and the party 
drove to Amsterdam, in heavy rain; the next engagement was 
the Dinner-Dance given at the Krasnapolsky Hotel by the 
Radio and Telecommunication Section. This was again a 
genial evening, though the band’s sense of rhythm was not 
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highly developed. Dr. Williams proposed the toast of the 
guests, who included Professor Dr. H. G. B. Casimir and 
Ir. H. A. G. Hazeu, members of the Philips Board of Manage- 
ment; Mr. C. G. Kemball, British Consul-General at 
Amsterdam; Professor G. de Zoeten, Director of the 
K.E.M.A. Laboratories; Ir. F. de Fremery, President of 
the Telecommunication Section, Koninklijk Instituut van 
Ingenieurs; other members of the Philips staffs at Eindhoven 
and Hilversum; and their wives. Professor Casimir replied 
in a speech that showed consummate mastery of English 
idiom and kept us all gently laughing. Ir. de Fremery then 
proposed the toast of “The Institution’, and, laying emphasis 
on the value of price consciousness and of first principles, 
caused some amusement by presenting Mr. T. E. Goldup, 
then President-elect, with an electric motor made of nails, 
copper wire and insulating tape by Ir. de Fremery’s small son. 
Sir Harold Bishop ended the formal part of the evening in an 





Mr. T. E. Goldup looks happy as he examines his toy motor 
at the Dinner-Dance in Amsterdam 


admirably brief reply, which expressed both our regrets at 
saying good-bye to our Dutch hosts and our deep apprecia- 
tion of their many kindnesses. 

Our visit to Holland ended on the Sunday, but not before 
we had an opportunity for sightseeing in Amsterdam in the 
afternoon. We began by walking to the Oude Kerk, Amster- 
dam’s oldest church, dating back to 1306. Although built as 
a Roman Catholic church, most of its pre-Reformation orna- 
ments have been removed, leaving an almost completely 
Protestant interior. On leaving the church we embarked in 
water-buses to tour part of the extensive canal system. We 
travelled along the narrow tree-lined waterways, passing 
numerous examples of 17th- and 18th-century merchants’ 
houses. The Dutch guides pointed out the way these houses 
could be dated by the shape of their gables and allotted to 
particular trades, or even individual merchants, by the 
decorative statuary they displayed. Eventually we glided up 
the Amstel River and into a quiet backwater, where we 
disembarked. Bidding our guide farewell, we walked the short 
distance to the Rijksmuseum, which houses some of the most 
famous paintings in Europe—by Pieter de Hooch, Rubens, 
Jan Steen, Van Dyck and Vermeer, and many others. Pride 
of place is given, naturally, to the works of Rembrandt. 
After an all too brief visit to this famous gallery, we walked 
along the canal side to the Leidseplein, Amsterdam’s theatre- 
land, and then completed our afternoon’s excursion with a 
delightful Dutch tea in the Lido Hotel; this overlooks the 
canal which forms the outer ring of the water-web that is 
spun around this beautiful city—a fitting memory to form 
the close of our Dutch visit. 

As a lady guest, may I send my warm thanks on behalf of all 
of us to those, both in Britain and the Netherlands, who were 
concerned with the arrangements, and my congratulations to 
them on their skill in engineering such an admirable visit. 





ARS MARTIS COMES 
From NELSON JONES, MEMBER 


[ have read with considerable interest the letters from Col. 
M. O’C. Horgan and Mr. Reginald G. Porte. 

Although a New Zealander of New-Zealand-born parents— 
and so what my Australian friends would definitely call 
‘dinkum’—it so happened that at the time of the Boer War 
[had gone to England and was working for Crompton and Co. 
in Chelmsford. Considering that even a war could not be 
worse than going to work at 6 a.m. for another English 
winter, I enlisted in the London Electrical Engineers, was 
enrolled in A Company and went out to South Africa in 
the s.s. Bavarian. 

Mr. Porte’s list of where the unit served is good, but 
incomplete in that he omits Klerksdorp in the Transvaal. 
This is important to me personally, since for some time there 
I was in charge of a searchlight—a Crompton 36 inch with a 
metallic mirror. 

One day an R.E. Signal Officer came over to our kopje 
and asked me if I would see that our lamp was doing its best 
that night since he was going to try and signal Lord Methuen. 
Having a metallic mirror, we were not afraid of cracking 
anything, and when the officer and his sergeant arrived about 
9 p.m., everything was in good shape and about 100 amperes 
going through the carbons (hand fed). The sergeant took over 
and, having told us where he wanted the beam, for half an 
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CORRESPONDENCE 


hour sent dots and dashes up into the sky. I have no idea of 
the message for I cannot read Morse, and in any case it was 
in code. Of course Lord Methuen could not reply. 

About a week or so later a native runner came over with a 
chit saying Lord Methuen had got the message, when he was 
about 100 miles away. Not a bad effort for a 1900 issue 
hand-fed lamp. Can they do better now? 


DIMENSIONS IN DISPUTE 
From A. G. G. THOMAS, ASSOCIATE MEMBER 


It is surprising that every writer on the subject of physical 
quantities and dimensions is either unaware of the existence 
of semantics and symbolic logic, in particular the work of 
Carnap!'-? and his followers,’ or else thinks they are irrelevant. 
These authors show how to construct formal physical 
theories, starting with a few simple undefined terms, which 
would reduce the controversy about dimensions to a mere 
difference of opinion regarding the elegance and the usefulness 
for teaching purposes of the alternative theories. 
1 CarnaP, R.: ‘Foundations of Logic and Mathematics’ (University of Chicago 
Press, 1939), p. 56. 
2 CaRnapP, R.: ‘The Logical Syntax of Language’ (Routledge and Kegan Paul 
1937), pp. 149, 281, 315. 


3 Hempet, C. G.: ‘Fundamentals of Concept Formation in Empirical Science’ 
(University of Chicago Press, 1952). 
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Some Reflections on the Problems of Student and Teacher 


in Gollege Engineering Studies 


The Institution includes amongst its members many 
teachers, students and others having a close interest in 
educational matters. The following article is addressed to 
those who are concerned particularly with academic 
studies and with some of the problems that arise during 
this phase in the education and training of a professional 
electrical engineer. It has been adapted from Professor 
Barlow’s 1956 Presidential Address to the University 
College London Engineering Society, to which acknow- 
ledgment is made. 


Professor H. E. M. BARLOW, 
PH.D., B.SC.(ENG.), MEMBER 





Introduction 


Perhaps the most important first step that a student has 
to take is to learn how to learn. That may seem ridiculous 
at the stage in his career when he is about to start on 
professional studies, but in my experience it is in fact 
often a pressing need. What is required is not simply the 
acquisition of a good memory, because that can some- 
times be dangerous, but rather the ability to assimilate 
new knowledge by building on a sound scientific founda- 
tion, and by co-ordinating the treatment of one problem 
with that of another, so as to obtain a coherent and 
logical picture of the whole theme. In this the teacher 
can play a vital part, but let it not be thought that the 
student’s contribution is a relatively minor one. In fact, 
it is, I think, true to say that the teacher can only guide 
the student along a path that experience has shown to be 
helpful and that the real knowledge acquired by the 
student is primarily the result of his own efforts. I want 
to stress this point particularly, because students some- 
times show a tendency to expect everything to be handed 
up to them on a plate, followed by a process of spoon 
feeding. Nothing could be more damaging to the proper 
approach to academic study than the lazy acceptance by 
a student of a series of lecture notes, which memorized 
are expected to embody all that is required to gain the 
requisite qualification in a subject. True learning goes 
much deeper than that. It requires the individual to form 
in his own mind an association of ideas which are 
mutually illuminating and which therefore provide a 
background for further development. In my experience 
different individuals do not necessarily find satisfaction 
in the same approach to a problem, and therefore a 
teacher can sometimes be more helpful if he can give, 
when the need arises, alternative methods of achieving a 
particular result. 

Those students who go to a university direct from 
school often find difficulty at first in adapting themselves 
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to their new surroundings. The preliminary year leading 
to the Intermediate Examination which used to be spent 
at college was a valuable settling-down period, and it is 
my conviction that the present system by which the 
student is thrust into the first year of his engineering 


studies without any kind of preparation tends to be harsh | 


and sometimes yields discouraging results. 


The teaching problem and suggestions for meeting it more 
effectively 

In engineering studies, particularly in recent years, a 
very difficult and exacting task has had to be under- 
taken, because there has been such a phenomenal growth 
in the breadth of scientific knowledge required as a back- 
ground to professional status. Staff as well as students 
have had a heavy burden to shoulder in keeping pace 
with the demands upon them, and, looking back to my 
own day as an undergraduate, I cannot but be impressed 
with the great change that has taken place in the whole 
structure of engineering degree courses. The formal 





‘. . . students sometimes show a tendency to expect everything 
to be handed up to them on a plate, followed by a process of 
spoon feeding’ 


lecture and instructional work have always represented 
a formidable programme, and it has had to be highly 
organized to prevent important material from being 
excluded from the course, but as time goes on the 
situation seems to get progressively more difficult because 
nobody wants to cut anything out and there is a constant 
supply of new knowledge. What ought we to do in such 
circumstances? I believe that the most significant change 
in the content of the course has been a drift away from 
problems of engineering design, many of which used a 
semi-empirical approach in their solution, and a corre- 
sponding movement towards a closer concentration on 
basic principles, sometimes without much attempt to 
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illustrate their applications. It seems to me that, in the 
circumstances, this is inevitable, and indeed desirable, 
during the academic phase of a student’s education, if 
we are to avoid making it unduly long. There is one 









































‘Those students who go to a university direct from school often 
find difficulty at first in adapting themselves to their new 
surroundings’ 


important way in which I think the situation can be 
greatly eased. In our studies we cannot help being 
impressed by the number of instances in which the basic 
ideas have application to a variety of engineering 
problems. Naturally enough each individual teacher tends 
to present a particular analysis in the way he feels it will 
best achieve his own immediate objective. Sometimes a 
broader treatment, keeping in mind other applications 
of the same principles, would be advantageous. Thus, if 
I may give an electrical example, the calculation of the 
forces on a conductor carrying a current in a magnetic 
field, such as on the armature of a motor, is essentially 
the same as that of radiation pressure exerted on a 
surface by an electromagnetic wave. Again, in dealing 
with electrical and mechanical oscillations there is much 
common ground, and so there is in the calculation of 
electrical and mechanical stress in materials. With the 
ever widening scope of engineering studies, the student, 
and indeed the teacher, tends to become seriously over- 
burdened with the variety of problems that arise. Whilst 
many of these appear at first sight to require independent 
consideration, closer scrutiny will often show that some 
of them at least are capable of a substantial measure of 
unified treatment. The teacher, therefore, has a big 
responsibility not only in the choice of the material he 
presents to his students, but more particularly in ensuring 
that there is as much correlation and unification as 
possible in related studies. This is a major undertaking 
and cne to which much greater attention must be given 
in the future if we are to cope with our task. Those who 
take their work as engineers seriously, whatever their 
particular interests, remain students throughout their 
lives, and teachers are of course no exception to this, 
seeking as they do to extend the frontiers of knowledge 
and to give their students the benefit of that experience. 
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Those who have observed at first hand the Russian 
system of engineering education have called attention to 
the much greater emphasis given in that country to design 
work and to the study of production methods. As a result 
it is claimed that the young engineer leaving college 
takes a responsible place in industry much more quickly 
than does his contemporary here. Thus the problem of 
dealing with the ever expanding field of knowledge is 
apparently met in Russia by earlier specialization, and, 
although this may have some immediate advantages, I 
am quite sure it is not the right answer, if in the long run 
we are to get the best out of our people. Accepting the 
need for a good broad general training in engineering 
science at the undergraduate stage, we may ask whether 
there is any other way in which we can improve our 
teaching methods. Formal lectures have many disad- 
vantages which are well recognized, and there is little 
doubt that if it were possible to appoint sufficient tutors 
to deal individually with students, more could be 
achieved. In present circumstances, this seems to be 
impracticable, but there are those of us who feel quite 
seriously that the continual succession of lectures, 
tutorials, laboratory classes and drawing-office work 
which students have to attend does not give them the 
time they need to think and tends to be overdone. It is, 
after all, by the student’s own effort that he really learns 
anything of lasting significance, and he must, therefore, 
at least have the opportunity to sit back and reflect on the 
jig-saw puzzle presented to him, piece it together and 
read books to help him fill in the gaps. 

There has been much criticism of the commonly 
adopted teaching and examination system, but to be 
realistic we must acknowledge that the real problem is to 
find a way of improving our arrangements within the 
resources of the present staff/student ratio. Colloquia or 
discussion meetings might be more widely used, but it 
is essential that the numbers taking part at one time 
should be kept small. At University College, London, 
final-year electrical engineering and research students 
join in a series of colloquia extending throughout the 





THE INSTITUTION CONVERSAZIONE 


After the undoubted success of the Con- 
versazione held at the Royal Festival Hall in 
June 1956, the Council have decided to hold a 
similar function in 1958. This will take place 
at the Royal Festival Hall on Wednesday, 
25th June, 1958. As on the previous occasion 
there will be a number of electrical engineering 
exhibits and the programme will include a 
concert in the auditorium and dancing in the 
foyer. Also buffet refreshments will be available 
during the evening. Further details and an 
application form for tickets will be issued to 
members with the February 1958 issue of the 
Journal. 














session, and the discussion goes on over coffee in the 
department afterwards. The importance of close personal 
contact between students and staff cannot be over- 
emphasized, but engineers are perhaps particularly for- 
tunate in this, because of the opportunities they get when 
in the laboratories and the drawing offices. The intro- 
duction of the so-called special task, representing an 
individual enterprise by each student as part of the 














‘Unfortunately, speed of working tends to became a dominant 
factor in many exams... .” 


practical work in the final year, has proved a great 
success, but it does make heavy demands on staff. There 
is also at University College a course on the presentation 
of technical information, which has been conducted on 
a tutorial basis and finds an application in the writing-up 
of the Special Task. These are surely important steps 
forward in the teaching system, but unfortunately they 
can at present be used only in the final year because of 
the weight of numbers, and we are still left in the earlier 
part of the course with more conventional arrangements. 


The examination problem 


Our examination system has also been severely 
criticized but no one has yet suggested a practical 
alternative. Course work, if properly carried out, is in 
my view an excellent method of spreading an important 
part of the examination over the whole session and 
enables a much fairer assessment to be obtained of a 
candidate’s ability. Twenty-five years ago London 
University permitted its four schools, University College, 
King’s College, Imperial College and Queen Mary College, 
to set their own degree examinations, and I remember 
at the time thinking that this was a retrograde step. 
In fact it has proved the reverse, having provided a 
measure of flexibility in the teaching work, coupled with 
an element of competition between the colleges which is 
wholly admirable. Even to-day engineering is, I believe, 
the only faculty in the university having this privilege. 
My criticism of examinations does not concern the 
system, but the manner in which tradition requires them 
to be carried out. In my view students are often asked 
to answer too many questions in too short a time. Whilst 
I agree that ability to work quickly, as well as accurately, 
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is important, I do not think that examinations should be 
used to test the candidate on that issue. Unfortunately, 
speed of working tends to become a dominant factor in 
many exams and the feverish anxiety which students 
often suffer in trying to get something substantial down 
on paper in the minimum of time may well lead quite a 
knowledgeable individual to disaster. What is wanted is 
to create in the examination room the conditions of the 
private study, and it would improve matters in many 
cases to make a 50% reduction in the answers required 
in a given time, covering the necessary ground by a 
corresponding increase in the number of examination 
periods. Some day we might even contemplate providing 
each student with a separate cubicle in which to sit his 
examinations in private. 


The need for balance in a student’s activities 


Engineers, who by the nature of their work, are called 
upon to collaborate with so many people of widely 
differing interests, should in my opinion have mere than 
a nodding acquaintance with subjects outside their own 
comparatively narrow specialization; subjects such as 
law and economics which are bound to impinge, some- 
times with important consequences, upon their work. 
It is clear that engineering studies of university calibre 
represent a discipline far more exacting than some would 
have us believe. As in so many things, the need is 
primarily for a proper balance of the student’s activities, 











‘In their home life, students must have a quiet corner in which 
to work and a sympathetic understanding of their needs’ 


enabling him to make the most of his three years as an 
undergraduate. Outside his studies, this is perhaps the 
most difficult problem that a student has to face. The 
solution appropriate to one student is not by any means 
necessarily the same for another, and in fact it is a matter 
for each individual to settle for himself. A multi-faculty 
college offers much in its corporate life that an engineet- 
ing student cannot afford to ignore. Games, debates, 
social gatherings, general interchange of ideas should 
all play their part in giving a student the background 
from which his future will later emerge. The late Dr. 
G. B. Jeffery, Director of the Institute of Education of 
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London University, in his address to Convocation on 
the 14th January 1956, said: 


Itis strange how the conception of general education eludes defini- 
tion in any company of university people, for every one of us 
knows in his own private thinking and ambition what he means 
by it at the university level. Each of us hopes that there is a field 


‘of knowledge in which he can walk with certainty and in which he 


is a master, but he hopes, too, that there is a much wider field in 
which he can enter into intelligent conversation with the experts, 
understand at least in broad terms what they are trying to do, and 
perhaps even share something of the thrill of their work. This 
breadth of interest is not to be attained by prescribed studies in 
many subjects. It is not to be compounded by any formula of 
prescribed dosages of this or that. It comes from the cultivation of 
an openness of mind, hard to attain but infinitely rewarding when 
it is attained. 

The principal opportunity of the university undergraduate in this 
respect comes through his contact with other undergraduates 
studying in different fields. If he is ready to talk to them about his 
own work, and to listen to them about theirs, he may gain little in 
the way of expert knowledge, but he will gain a deeper under- 
standing of the significance of his own work and theirs and will see 
more clearly how it all comes together in the great structure of 
human knowledge. This is the great opportunity of university life 
as we have all known it. It should be the prime concern of every 
university to safeguard this opportunity and to enlarge it. 


We are each of us different in temperament and 
different in potential ability to make a contribution to 
the sum of human endeavour. I think it is true to say 
that among intelligent people almost everyone can excel 
in some way or other, if only the particular gift of each 
individual can be found and given a chance to develop 
properly. It is a duty, therefore, to seek out the things 
that we can do better than our neighbours, foster them 
and make them worth-while efforts. All kinds of people 
are required to make up a balanced group of professional 
engineers, and each in his own way should add something 
of value and of lasting importance to the work of that 
group. It is, in fact, the variety of interests represented 
that makes for real progress. We want particularly 
original thinkers, men who are not content to follow 
blindly the rut of contemporary ideas, men with imagina- 
tion who will examine their problems afresh in terms of 
scientific principles, and as engineers keep an eye all the 
time on practical applications. It is astonishing how 
many things are only of transitory interest, soon to be 
forgotten, and since we must necessarily make a choice 
in our activities, the emphasis should if possible always 
go in the direction of the more lasting contributions. 

In their home life, students must have a quiet corner 
in which to work and a sympathetic understanding of 
their needs. Good health is a particularly vital factor in 
one’s career and many do not realize its value until they 
lose it. Without health one’s greatest hopes may well be 
shattered. Both parents and teachers can give much 
helpful encouragement to a student, but it is quite useless 
to try and drive him continually to greater effort. The 
urge to do this must come from within the student 
himself and that means capturing his interest and his 
enthusiasm for his work, which, once fully achieved, will 
provide all the impetus required. 
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The importance of providing for slow developers 


Some students develop more slowly than others, and 
it is not by any means those who show early promise 
who go furthest in the long run. A common course of 
study leading either to a pass or to an honours degree, 
according to the achievement of the candidate, is perhaps 
the best guarantee that all students while at college are 
given an equal opportunity to show their mettle. Any 
attempt at an early stage to prejudge the capabilities of 
students by channelling them into pass or honours 
courses is to my mind fraught with danger, and may 
easily lead to injustice. Moreover, this. kind of segregation 
of those who take longer to show their abilities tends to 
delay the process of development still more, because 
much of the incentive to achievement which arises from 
competition has been removed. 


Conclusions 


Having tried to recall a few of the problems that from 
time to time have been of concern both to students and 
teachers, perhaps I can now attempt to summarize in a 
few words what I regard as the two most important con- 
clusions. Whilst a successful teacher must be able to 
arouse the interest and enthusiasm of his students so 
that they are always thirsting for new knowledge, the 
student, for his part, must recognize that what he really 
learns is primarily the result of his own effort and that 
he can achieve his objective only if he is prepared to 
accept in full that personal responsibility. Teachers have 
a very big task to perform and an ever more exacting 
one in trying to unify and co-ordinate the ideas presented 
to their students. This is a most important aspect of a 
teacher’s work, with great value for the future. 





Mr. F. G. Loginov, Leader of the delegation of Hydro-Electric 
Engineers from the U.S.S.R. which visited the United Kingdom in 
October, with the President of The Institution at the Savoy Hotel 
on the 11th October. The photograph shows them on the occasion of 
the luncheon given by the President and Council to the delegation, 
and on the table may be seen the chef’s tribute to the Russian party. 
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SHORT REVIEWS OF PAPERS 


On the following pages are some brief review articles based on, and written by the authors of, current 
Institution papers. The authors have been asked to make these articles, so far as possible, interesting and of 
appeal to electrical engineers who have no specialized knowledge of the subjects, and the content of the articles 
is not necessarily confined to the subject-matter of the original papers. 


Linear Induction Motors 


A short review of a Utilization Section paper (No. 2433) 
with the above title by E. R. Laithwaite, M.Sc., Ph.D., 
Associate Member. The paper is published this month in 
Part A of the Proceedings. The author is at the University 
of Manchester. 


IN A LINEAR MOTOR THE DEVELOPED DIAGRAM, SO OFTEN 
used in the teaching of machine theory, becomes a 
reality. A linear induction motor generally consists of a 
straight block of laminated iron containing polyphase 
stator windings which are capable of producing a 
travelling magnetic field and of accelerating a conducting 
‘rotor’ in a straight line. The fact that the induction 
motor requires no electrical connection to the moving 
part gives it advantages which make it the most attractive 
form of linear machine. 

Linear motors may be divided into two classes, those 
having a stator shorter than the rotor and vice versa, as 
shown in Fig. 1. The theory of operation of either type 
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1 = Types of linear motor 
a Short stator. b Short rotor. 





is very different from that of conventional rotating 
machines owing to the effects of discontinuities at the 
edges of stator or rotor. The theory of the short-stator 
machine, which has been investigated in some detail,* 
indicates that, providing the time spent in completely 
traversing the stator length by any point on the rotor is 
not very much greater than the coupled time-constant 
of the rotor, every part of the machine is working under 
* WiiuaMs, F. C., Larruwarre, E. R., and Piccorrt, L. S.: ‘Brushless Variable- 


Induction Motors’, Proceedings I.E.E., Paper No. 2097 U, June 1956 
04 A, p. 102). 
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transient conditions at all times, even though the machine 
is driven at constant speed from a constant-voltage 
constant-frequency supply. If the short-stator machine is 
series-connected, the flux density at a fixed speed varies 
from point to point along the stator block, and this flux 
distribution also varies with rotor speed. It is evident 
that the usual equivalent circuit is no longer applicable 
and that a new, more fundamental approach is necessary, 
For example, some of the curious results that are obtain- 
able in practice with induction machines operating tran- 
siently are: 
(1) a machine may generate electrical power whilst running below 
synchronous speed, 
(2) a machine may have a positive torque when running above syn- 
chronous speed, and 


(3) a machine may have a lower power factor than that predicted 
by consideration of magnetizing current and leakage reactance. 


Most of the properties of an induction motor, whether 
rotary or linear, can be predicted fairly easily by the 
evaluation of a quantity tw, where 7 is the coupled 
time-constant and w is the angular frequency of supply. 
The coupled time-constant is given by the expression: 


"i 4 x (pole pitch)? x po 
"a X (rotor surface resistivity) x (air-gap) 





where po is the air-gap permeability. The higher the 
value of tw, the better is the machine. Short-rotor 
machines suffer from the disadvantage that the length of 
stator not producing force is generally far greater than 
that actually operating on the rotor. The inactive length 
of stator draws a magnetizing current proportional to 
the air-gap, suggesting that the best machines can be made 
by using a thin rotor and a double-sided stator as shown 
in Fig. 2 in order to reduce the air-gap in the inactive 











2 Arrangement of a double-sided linear motor 





parts of the stator. If the rotor consists only of a sheet 
of non-ferrous conductor, the product of rotor surface 
resistivity and air-gap is independent of air-gap, pro- 
vided the rotor occupies the same fraction of the distance 
between the tracks. 
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Two linear induction motors may be arranged, as 
shown in Fig. 3a, so that each produces acceleration 
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3 ‘Back-to-back’ arrangement for self-oscillation 


a Schematic plan of tracks. 
b Speed/force characteristic of the motor. 





towards the centre of the track. By series connection of 
the stator windings a speed-force characteristic of the 
form shown in Fig. 3b may be obtained for each motor. 
It has been shown* that a rotor, displaced initially from 
the centre of the track and released, will oscillate con- 
tinuously with a fixed amplitude determined by the 
design of the system. 

Development work is continuing on the application of 
the self-oscillating motor to such devices as shuttle- 
propelling systems and traverse mechanisms for yarn 
winding. Fig. 4 shows a prototype traverse mechanism. 





4  Self-oscillating motor used as traverse mechanism for yarn 
winding 





Other applications of linear motors include an aircraft- 
launching device and liquid-metal pumps. The latter 
have been manufactured either as double-sided systems, 


as shown in Fig. 2, or as tubular motors in which a single- 
* Larruwarte, E, R., and LAWRENSON, P. J.: ‘A Self-Oscillating Induction 
Motor for Shuttle Propulsion’, Proceedings I.E.E., Paper No. 1988 U February 
1956 (104 A, p. 93). 
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sided linear motor is effectively rolled up to form a 
cylinder whose axis is parallel with the direction of 
motion of the field. The early liquid-metal pumps were 
all parallel-connected. Parallel connection results in 
excessive current in the end coils. This effect has led to 
the development of a technique known as end grading, 
which has greatly improved the efficiency of the pumps. 

The main reason why linear motors are not more 
commonly used is that there is no convenient linear 
equivalent of the gear-wheel, and few applications 
demand a high enough speed to enable the linear motor 
to compete with the surface speed of its rotary equivalent; 
without a high speed in relation to w the machine is 
inefficient. 621.313.333.2 


Arc Movement by Magnetic Field 


A short review of a paper (No. 2413) entitled “Arc Move- 
ment due to the Magnetic Field of Current Flowing in the 
Electrodes’, by A. E. Guile, Ph.D., B.Sc.Eng.), Associate 
Member, and S. F. Mehta, B.E. The paper is published 
this month in Part A of the Proceedings. The authors are at 
Queen Mary College, University of London. 


THE MOVEMENT OF AN ARC IN A MAGNETIC FIELD IS OFTEN 
made use of to control its position or to help to bring 
about its extinction. Usually the arc moves in a direction 
given by the left-hand rule, but under some conditions of 
current, magnetic field and pressure (usually below 
atmospheric), the arc may move in the opposite direction, 
and this illustrates the complexity of the processes. The 
paper deals with arc movement in the normal direction, 
between parallel electrodes fed at one end with current, 


DIRECTION OF ARC MOTION 
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1 D.C. arc moving between parallel steel electrodes 
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in air at atmospheric pressure. No external magnetic field 
was applied so that the driving field was due to current 
flowing in the electrodes. 

It was found by high-speed photography that arc 
movement is partly regular and partly random. The 
regular movement is controlled by the cathode spot 
which gave unbroken straight tracks up to 12 inches long. 
Random jumps occur when the arc column touches an 
electrode and a new root forms at that point. Fig. | 
shows, on five successive frames covering a total time of 
5-2 millisec, the steady advance of the cathode spot of a 
230-amp arc until the column touches the electrode and 
forms a new root which takes over the whole current. 
The percentage of the whole distance traversed by the 
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2 Cathode velocity on pitted mild-steel electrodes, 14 in. apart 





cathode spot which was due to regular movement was 
found to vary from 15% at 4-inch electrode spacing to 
60-70% for spacings of 3 inches and 74 inches. Almost 
all the quantitative results in the paper refer to this 
regular movement. 

For a.c. arcs, the arc velocity is approximately propor- 
tional to the current, reaching 200ft/sec at about 
3000 amp for steel electrodes 1-25 inches apart. When a 
wind opposes the arc movement, the cathode root is 
still able to advance upwind at the same velocity as in 
still air. 

D.C. arcs on pitted mild-steel electrodes gave extremely 
variable cathode velocities (Fig. 2), but on clean untreated 
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3 Cathode velocity on clean mild-steel electrodes, 14 in. apart 


Regular track. ———-— Semi-regular track. 
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mild-steel rods, the cathode velocity was amazingly con- 
sistent (Fig. 3). After this was observed, all further tests 
were made on clean untreated rods. The cathode velocity 
on steel electrodes was found to be the same whether 
the electrodes were horizontal or vertical, thus showing 
that the introduction of certain gravity and thermal 
forces did not affect regular cathode movement. Cathode 
velocities on non-ferrous electrodes—copper, brass, zinc, 
aluminium and duralumin—were found to be similar 
(Fig. 4). Comparison with Fig. 3 shows that these veloci- 
ties are lower than those on mild-steel electrodes. 

The work has shown that much of the arc movement is 
consistent and repeatable and that this part is due to 
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cathode-spot transfer. It is clear that arc movement in a 
magnetic field should not be considered as that of a 
physical conductor, acted upon by electromagnetic 
driving forces and aerodynamic retarding forces, but that 
it is primarily a process of transfer of electron emission. 

The higher velocity on ferrous electrodes, the ability of 
the cathode spot to move unhindered in a wind and the 
fact that it can move vertically at the same rate as hori- 
zontally, can all be understood in the light of further 
experiments reported elsewhere by the authors. These 
have shown that a cathode spot is caused to move by 
magnetic fields inside the cathode surface. This is believed 
to be due to galvanomagnetic and thermomagnetic forces 
in the micro-region of solid-liquid-vapour transition of 
the cathode spot. 

Much is still uncertain concerning arc phenomena, 
e.g. true current densities, mechanisms of electron 
emission and transfer, and processes that can explain 
why the anode itself can be made to move by internal 
magnetic fields. Further work now in progress may yield 
results which are useful in the research on circuit-breakers, 
rectifiers, arc welding and metal-arc melting. _621.3.014.31 
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SYNOPSES OF PAPERS 


Thermal Turnover in Germanium p-n 
Junctions 


A synopsis of a Radio and Telecommunication Section 
paper (No. 2431) with the above title by A. W. Matz, 
M.Sc. The paper was published in November 1957 in 
Part B of the Proceedings. Mr. Matz is with Hivac Ltd. 


THE STATIC REVERSE CHARACTERISTICS OF AN ALLOYED 
germanium p-n junction are analysed, taking into account 
an avalanche multiplication factor. The condition for 
thermal stability is examined, the onset of thermal 
runaway is related to a thermal turnover phenomenon, 
and the existence of a negative-resistance region is 
predicted. 

The existence of such thermal negative-resistance 
regions in germanium p-n junctions has been verified 
experimentally, and the results are analysed semi- 
quantitatively, showing fairly good agreement with 
the theory. 537.311.33 : 621.315.59 


Attenuation of Radio Waves from the 
E-Region 


A synopsis of a Radio and Telecommunication Section 
paper (No. 2427) entitled ‘The Attenuation of Radio 
Waves reflected from the E-region of the Ionosphere’, by 
R. W. Meadows, B.Sc.Eng.), Associate Member. The 
paper will be published in Part B of the Proceedings. 
The author is at the Radio Research Station. 


MEASUREMENTS OF THE ABSORPTION OF WAVES TRAVELLING 
between Slough and Inverness (740km), and reflected 
once from the E-region during the process, are com- 
pared with similar measurements made simultaneously 
for vertical incidence at Slough. The absorption over the 
oblique path, calculated by Martyn’s absorption theorem 
from the value obtained at vertical incidence, was found 
to be much too low. Approximately correct values are 
obtained from the formula for non-deviative absorption, 
provided that the lowest-frequency (2 Mc/s) vertical- 
incidence results are used : otherwise the oblique-incidence 
value is too high. It is therefore considered tentatively 
that the absorption measurements which have been made 
for many years past at 2 Mc/s, using vertical-incidence 
reflections at Slough, might prove to be a useful guide 
to the absorption likely to be obtained over other oblique 
E-region paths during any part of the sunspot cycle, and 
they have been formulated accordingly. The anomalous 
variation of absorption which occurs during winter in 
high latitudes is also considered. 

The additional transmitter power required, as a conse- 
quence of fading, to enable a desired signal level at the 
receiver input to be exceeded for given percentages of the 
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time is discussed, and a method of calculating losses due 
to polarization changes brought about by magneto-ionic 
splitting is indicated. 621,396.11 


Performance of a Magnavolt Exciter 


A synopsis of a Measurement and Control Section paper 
(No. 2437) entitled ‘The Dynamic Performance of a Magna- 
volt Cascade Exciter’, by R. A. Stevens, M.Sc.(Eng.), 
Associate Member. The paper is published this month in 
Part A of the Proceedings. The author is at the Welsh 
College of Advanced Technology. 


THE PURPOSE OF THE WORK DESCRIBED WAS TO RELATE 
the measured voltage and time-constants of the machine 
to the frequency and step responses. A brief description 
of the machine is followed by an outline of the methods 
adopted to measure its constants, and a statement of 
the technique for measuring the frequency response is 
followed by the results obtained. The step-response tests 
are next described and discussed, and finally a direct 
transform from step-response to frequency response is 
put forward. 621.313.226 





Electric catering equipment on show at the new Electrical 
Section of the Building Centre, which has been arranged 
by the British Electrical Development Association; it was 
opened by Sir John Maud on the 31st October. 


The hot cupboard on the left has a capacity of 80 plates of food and 
takes a load of 4kW The elements at both the top and bottom of the 
cupboard are individually controlled by capillary thermostats. Above it 
stands an infra-red warming unit for use with plates that are available 
for direct service to customers. The cupboard on the right has a similar 
capacity to that on the left but takes a slightly higher load; it is equipped 
with aluminium soup pots and deep entrée dishes. 
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VICTOR ATKINSON BRIGHT 


Victor Atkinson Bright, who died in Johannesburg on the 8th August 
1957, was born at Portadown, Northern Ireland, on the 5th March 
1888. He was educated at Edenderry Collegiate School, Portadown, 
matriculating at the former Royal University of Ireland in 1906. 
His technical education began by an apprenticeship with H. J. Scott 
and Co., Belfast, and part-time courses at the Belfast School of 
Technology. In 1909 he moved to Manchester, joining the British 
Westinghouse Electrical and Manufacturing Co., as a college 
apprentice; he completed his studies at the Manchester School of 
Technology, where he passed the City and Guilds of London 
Institute final examination in Electrical Engineering in 1912. 

He then entered the Plant and Motor Department of British 
Westinghouse, where he remained until 1916, when he went to 
South Africa as Assistant Manager in British Westinghouse’s 
Johannesburg office. 

Mr. Bright joined the firm of Rice, Wilson and Herd Ltd., on its 
formation in Johannesburg in 1920. When Rice, Wilson and Herd 
Ltd. divided in 1922 into Rice and Diethelm Ltd. and Wilson and 
Herd (Pty.) Ltd., Mr. Bright remained with Mr. Philip Herd; he 
was associated with the British Thomson-Houston Co. and British 
Insulated Callender’s Cable Co. for many years in South Africa, 
for both these firms were represented by Wiison and Herd. He 
resigned his position as a Director of Wilson and Herd in 1940 to 
join Westinghouse Electrical International, Johannesburg, as 
Manager of their Industrial Division. When the representation of 
that company in South Africa was taken over by Samuel Osborn 
(S.A.) Ltd. Mr. Bright joined the latter firm as Manager of the 
Westinghouse Department and remained in that position until he 
retired from active business in 1956. 

He was a keen freemason, being a member of the Kosmos 
Lodge at Johannesburg for many years. A genial man of kindly 
disposition, he will be sadly missed by a wide circle of friends. He is 
survived by his widow, two sons and a daughter. 

Mr. Bright joined The Institution as a Student in 1912, and was 
elected a Graduate in 1915, an Associate Member in 1916 and a 
Member in 1927. He was also very active in The South African 
Institute of Electrical Engineers for many years, being Vice- 
President in 1926 and 1927 and again in 1933, but he would not 
accept the office of President. He was also Honorary Treasurer of 
The Institute 1928-33. R. G. E. 


ARTHUR REGINALD CHAYTOR 


Arthur Reginald Chaytor, who died on the 26th March 1957, was 
born on the 7th April 1884. His boyhood and youth were spent in 
Liverpool, where he received his education at the High School. 
His apprenticeship was at first in mechanical engineering, at the 
marine engine works of David Rollo and Co., but he completed 
it (also on Merseyside) with Callender’s Cable and Construction 
Co. and remained with them for a further seven years, the first 
three in their Testing and Research Department and the remainder 
as a Resident Engineer on various large contracts for public utilities 
and industrial undertakings. His technical education, during his 
apprenticeship, at the Central Technical School in Liverpool, 
likewise covered both mechanical and electrical engineering. 

In 1910 he joined the staff of the Yorkshire Electric Power Co. 
in Leeds and spent the next four years there as Assistant Superin- 
tendent (Construction). This was followed by a further four years 
at the Thornhill station as Assistant Superintendent (Generation) 
and, finally, two years as technical assistant to the Chief Engineer 
and Manager. 

His next appointment was with the Chesterfield Tube Co. as 
Chief Electrical Engineer, a position which he held for four years 
and which greatly widened his already varied experience, since he 
was responsible for steam, electric, hydraulic and compressed-air 
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plant, as well as all machinery and machine tools, furnace equipment, 
etc. In 1924 he was appointed Chief Engineer and Consultant to 
Shipley Collieries Ltd., where he had charge of the complete 
reorganization and electrification of a group of five pits, including 
the installation of mixed-pressure turbo-alternators. 

On the completion of this undertaking, he continued to practise 
as a consultant for a number of years in connection with various 
colliery and engineering works, textile and dye works, hydraulic 
and heavy forging plant, etc.; but in 1940 he turned again to the 
industrial side of engineering on appointment as General Manager 
and a Director of S. Dixon and Sons, Leeds, the position which he 
still held at the time of his last illness. 

Mr. Chaytor joined The Institution as an Associate Member in 
1912 and was elected a Member in 1935. He served on the Sheffield 
Sub-Centre Committee from 1933 to 1937, becoming Chairman in 
1936. He was also a member of The Institution of Mechanical 
Engineers, The Association of Consulting Engineers, The Associa- 
tion of Mining Electrical Engineers and The Junior Institution of 
Engineers. 


(Much of the above notice is reproduced by kind permission of the 
Editor of the Journal of The Junior Institution of Engineers.) 


THOMAS GERALD HODGKINSON 


Thomas Gerald Hodgkinson, who died in August 1957, was born 
on the 3lst January 1883. He was educated at the High School, 
Hanley, and Rutherford College, Newcastle upon Tyne. 

In 1897 he began a four-year practical training course with 
W. Hodgkinson and Co., Hanley, while engaged in part-time 
study at the Liverpool School of Technology and Art. Then followed 
a three-year training course in an Indian coal-mining firm, during 
which time he obtained a First Class in the Indian Colliery Managers 
Examination. On the completion of his training, he was appointed 
an engineer in the firm, a position which he held for three years 
until his return to England in 1907 to attend Glasgow University. 

In 1908 he was appointed Manager of the Liverpool branch 
of R. Hodgkinson and Co., continuing his studies at Liverpool 
University. He worked with this firm for some years before joining 
the Automatic Telephone Co. at Liverpool, where he developed 
early types of apparatus for determining the direction of sound 
sources, which were used for sound ranging in the First World War. 
One of these sound direction indicators was tested in the Labora- 
tories of Applied Electricity at Liverpool University and was tried 
out on the Mersey ferry boats. 

During the First World War he carried on his experiments as a 
member of the Royal Corps of Signals, to which he was later 
gazetted as Captain. After the war he remained in the Army as a 
Research Officer and continued his work on the location of sound 
sources using an Einthoven galvanometer, with which he obtained 
much valuable information on the transmission of sound over long 
distances. At the experimental post he established in North Wales 
near Bala he was able to measure the intensity of sounds received 
from explosions many miles distant, and when the V2 missiles began 
to fall on this country his apparatus was able to determine the 
places where they fell. 

He was an experimenter with unlimited patience and remarkable 
tenacity and deserves to be remembered particularly for his 
unflagging energy and enthusiasm. He is survived by his widow. 

Mr. Hodgkinson joined The Institution as an Associate Member 
in 1920 and was elected a Member in 1928. E. W. M. 


CYRIL LAWTON 


Cyril Lawton, who died on the 4th September 1957, was born on 
the 22nd August 1882. He received his early education at Epsom 
College and the Royal Indian Engineering College, Coopers Hill, 


JOURNAL I.E.E. 


where | 
Indian 
held vai 
activitic 
with tt 
exchan; 
interest 
and th 
develor 
Adviser 
ment ir 
joined 
Cardev 
With 
finish ¢ 
was kn 
the de’ 
automé 
memor 
consult 
partne! 
activity 
He j 
was el 
papers 
Develc 
and PI 
Coloni 
Winso: 


WILL 
Williat 
indust! 
born ¢ 
Schoo 
attend 
solicit 

He 
when 
then 1 
and C 
comps 
electri 
Count 
of Ba 
other 
and tl 
Light 

Mr 
the el 
Cons\ 
of the 
and | 
Comy 
of the 











. 


where he obtained an Associate Diploma. In 1903 he joined the 
Indian Telegraph Department as an Assistant Superintendent and 
held various executive charges in the telegraph, telephone and radio 
activities of the Department, being concerned, amongst other works, 
with the installation in 1914 of the first automatic telephone 
exchange in India, at Simla. This marked the beginning of his life 
interest in that subject. In 1915 he was appointed Chief Electrician, 
and thereafter, until 1922, he was responsible for all technical 
development work in the Department. In 1922 he became Technical 
Adviser on telecommunication matters to the India Stores Depart- 
ment in London, and two years later he retired from the Service and 
joined the Westminster firm of consulting engineers, Preece, 
Cardew and Rider. 

With the late Mr. R. W. Weightman he pioneered the tropical 
finish of telegraph and telephone equipment when litt!e or nothing 
was known on the subject, and he later gained a high reputation in 
the development of underground cables, manual exchanges and 
automatic exchange equipment for tropical service. His remarkable 
memory and meticulous attention to detail made him an ideal 
consultant in his special fields, culminating in his becoming a 
partner in his firm in 1945, in which capacity he continued in full 
activity until late in 1956. He is survived by his widow and a son. 

He joined The Institution as an Associate Member in 1941 and 
was elected a Member in 1943. He wrote a number of technical 
papers on telegraph and telephone subjects, and those on “The 
Development and Design of Colonial Telecommunication Systems 
and Plant,” and on ‘The General Planning and Organization of 
Colonial Telecommunication Systems’, both written with Mr. V. H. 
Winson, were published in the Journal in 1947. N. F. F. 


WILLIAM MCGILL 


William McGill, one of the pioneers of the electricity supply 
industry, who died at Bexhill-on-Sea on the 4th May 1956, was 
born on the Ist August 1878. He was educated at S. Salvador’s 
School and Morgan Academy, Dundee. From 1904 to 1906 he 
attended the University of St. Andrews and later qualified as a 
solicitor. 

He was a practising solicitor in the City of Dundee until 1914, 
when the late George Balfour enticed him to London to join the 
then newly formed firm of electrical contractors, Balfour Beatty 
and Co., as their Secretary. During his long association with the 
company he promoted the legal work for numerous important 
electrical development schemes in the Grampians, the Midland 
Counties and the town of Llanelly. In 1927 he became a Director 
of Balfour Beatty and later was also made a Director of several 
other companies, including the Leicestershire and Warwickshire 
and the Grampian Electricity Supply Cos. and the Midland Electric 
Light and Power Co. 

Mr. McGill occupied important posts on all the major bodies in 
the electricity supply industry. He was a member of the National 
Consultative Committee of the Central Electricity Board, a member 
of the Council of the British Electrical Development Association, 
and President of the Incorporated Association of Electric Power 
Companies: as Chairman of the Legal and Parliamentary Committee 
of the last body, he was responsible for negotiations which resulted 
in taxation relief benefiting all supply undertakings, municipal and 
company alike. 

He was a man of outstanding charm and enjoyed the trust and 
affection of all who came in contact with him. A shy, modest but 
most lovable personality, he will be sadly missed by a wide circle of 
friends, and above all by his widow, his daughter and his son. It 
was a great joy for him to learn during his long illness that his son, 
Robert McGill, who is also a solicitor, had accepted an invitation 
to join Balfour Beatty and Co. as a full-time executive director. 

Mr. McGill was elected a Companion of The Institution in 1934. 

oe 


GEOFFREY WILLIAM PRESTON 


Geoffrey William Preston, M.B.E., who died on the 17th June 1957, 
after a prolonged illness, was born on the 26th May 1903. He was 
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educated at Framlingham and at Faraday House, where he obtained 
an Honours Diploma and was awarded the Gold Medal. During 
his four-year electrical course at Faraday House he received 
practical training with Bellis and Morcom Ltd., Birmingham, and 
the Southern Railway Co. 

In 1924 he joined Callender’s Cable and Construction Co. as an 
assistant electrical engineer, and he stayed with the company for six 
years before his appointment as administrative engineer with G. V. 
Twiss and Partners, London. After three years in this position he 
moved to the British Power and Light Corporation, again in the 
capacity of an administrative engineer. During this time he acquired 
considerable knowledge of overhead line distribution—always of 
great interest to him—which stood him in good stead when he 
joined the Copper Development Association in 1933. 

He was the first electrical engineer of the Association and did 
much to encourage the informed use of copper in the electrical 
industry. His largest work was perhaps the writing of the C.D.A.’s 
publication ‘Copper for Busbars’, still one of the best books on the 
subject. He was also responsible for an extensive range of sag and 
tension charts for various types of conductors, and in many other 
ways made significant contributions towards better electrical use of 
copper. In 1936 he made an extensive tour of the United States, and 
wrote a most detailed account of his findings. 

A year later Preston was appointed Genera! Manager of the 
Association, a position which he held with distinction until shortly 
before his death. His outlook was never a narrow one and he was 
well fitted to take on the responsibility of his new position. The 
work was considerable, for he would never take anything for 
granted. He needed to know the details and to be convinced of 
their correctness. Thus being General Manager of the C.D.A. 
involved a great personal effort to understand the architectural and 
other uses of copper, and the manufacture, metallurgy and working 
of the metal and its alloys. During the war years he devoted almost 
all his time to the Non-Ferrous Metals Control. 

A loyal, conscientious and friendly colleague, of patient and 
equable but determined manner, Preston will be mourned by many 
friends in the industry. He is survived by his widow and two sons. 
He was appointed an M.B.E. in 1946, 

Mr. Preston joined The Institution as a Student in 1923 and was 
elected an Associate Member in 1930 and a Member in 1946. He 
was also a Member of the American Institute of Electrical Engineers. 

a: @. F. 


HERBERT TAYLOR 


Herbert Taylor, who died on the 6th July 1957, was born on the 
12th June 1876. He was educated at several schools in Manchester, 
including the Pendleton Higher Grade Science School. At the age 
of 14 he began an apprenticeship at the Salford Iron Works of 
Mather and Platt Ltd., receiving his education in electrical engi- 
neering at the same time through evening classes at Salford Iron 
Works Technical School and Salford Technical Institute. 

In 1897 he was appointed as a junior engineer with Mather and 
Platt Ltd., and later as an engineer in the Engine Electrical and 
Pump Department. He was selected in 1905 for transfer to the 
Electrical Department, which was then in its infancy, as Chief 
Estimating Engineer—he later described this appointment as his 
‘first major piece of luck’. He was appointed Commercial Manager 
of the Electrical Department in 1911, and three years later, when 
still a young man, he took charge of the whole Department. These 
successes were followed by his appointment as Special Director 
in 1918 and his election to the Board of Directors in 1927. 

He was Head of the Electrical Department of Mather and Platt 
for a total of thirty-four years—years of tremendous expansion and 
development in electrical engineering. He retired from full-time 
service, after sixty-three years with the company, in 1953, and 
from the Board of Directors in 1954. 

Herbert Taylor never married. He was an enthusiastic and able 
fisherman and a wide reader. Travel, which occupied so much of 
his time as a young man on business, became an abiding pleasure 
in his later years, but his major interest was always his work. 

Mr. Taylor joined The Institution as a Member in 1923. He was 
a member of the Council of the B.E.A.M.A. 1942-52. G. B. A. 
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MONOGRAPHS 


Variations of Characteristic Impedance along Short Coaxial 
Cables Monograph 266 R 


J. ALLISON, B.SC.(ENG.) 


A method is described for determining the local characteristic 
impedance at any point on a high-frequency coaxial cable. 
Measurements are made of the deviations from a harmonic 
series of the resonant frequencies of a short length of open- 
or short-circuited cable. It is shown how these deviations can 
be used to calculate the coefficients of a Fourier series 
describing the impedance variations along the length. Since 
the measurements are performed at microwave frequencies, 
the resolution of the impedance changes is considerably 
better than for lower-frequency methods. 


Transformation of the Smith Chart through Lossless Junctions 
Monograph 267 R 


H. V. SHURMER, M.SC., PH.D. 


It is frequently necessary, when using microwave trans- 
mission systems, to determine the impedance on one side of 
a lossless junction in terms of a known impedance on the 
other side. The paper provides a rigorous analysis of the 
relation between Smith charts for the two sides of the 
junction by utilizing the theory of a complex variable. Pairs 
of reference planes are chosen so that an open-circuit at the 
first plane corresponds to an open-circuit at the second, which 
is on the other side of the junction. The transforming section 
is described in terms of the reflection coefficient at the first 
plane when the line containing the other is matched. The 
circles of constant reflection coefficient, etc., which constitute 
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a Smith chart corresponding to the first plane, are transformed 
mathematically into corresponding circles at the second plane, 
A universal chart is derived which enables circles of constant 
voltage standing-wave ratio (or reflection coefficient) to be 
transformed readily from one plane to the other. 


The Conductivity of Oxide Cathodes Part 3.—Movement of 
Electrolytic Oxygen in a Conventional Diode System 
Monograph 268 R 


G. H. METSON, M.C., PH.D., M.SC., B.SC.(ENG.) 


A conventional form of oxide-cathode diode can, in appro- 
priate circumstances, evolve a continuous current-dependent 
stream of electrolytic oxygen. This oxygen emerges from the 
cathode surface as a negative ion and passes to the anode, 
where it may or may not be chemically absorbed. If absorption 
is incomplete, a proportion of the oxygen can be returned to 
the cathode and give rise to a number of characteristic 
reactions. These reactions are studied and shown to be 
analogous to the electrolytic actions of the S-type assembly 
described in Part 2 of the paper. 


The Conductivity of Oxide Cathodes Part 4.—Electron Transfer 
Mechanisms Monograph 269 R 


G. H. METSON, M.C., PH.D., M.SC., B.SC.(ENG.) 


Part 4 of the paper considers the mechanisms of electron 
transfer through the oxide-cathode matrix. In the temperature 
range 850-1 100° K it is shown experimentally that, effectively, 
the whole of the electron stream passes through the vacuum 
interstices of the matrix. Progression is on a start-stop basis, 
with the electrons dissipating energy in the form of heat by 
successive non-elastic collisions with impeding oxide particles, 
The whole electron current is emitted thermionically at the 
cathodic core surface, where the theoretically predicted 
cooling effect is localized and observed. In the temperature 
range 290-600° K, electron transfer is on a purely resistive 
basis and involves no act of thermionic emission, i.e. the 
electron never emerges from the solid oxide into vacuum. 

The results of the experimental work are in complete 
harmony with the hypothesis put forward in 1949 by Loosjes 
and Vink. 


On the Amplification Factor of a Triode Valve. Part 2 
Monograph 270 R 


PROFESSOR E. B. MOULLIN, M.A., SC.D. 


A recent paper showed that in the well-known relation 
I, =f(V,+ pV,), the parameter ~ (commonly called the 
‘amplification factor’) should be a constant; and thus inde- 
pendent of the magnitude of J,. Though long experience has 
shown that p is substantially independent of J,, yet the 
derivation, used in that paper, for calculating the value of p, 
appeared to show that it ought to be completely independent 
of J,. The classic derivation of yu, e.g. that used by H. J. 
Van der Bijl, appeared to show that the classic formula for p 
was exact only in the limit when J, was vanishingly small. 

This paper describes measurements designed to test whether 
pt really is independent of J,. A balance method was devised 
which was capable of measuring pz to an accuracy of about 
1%. The valve which was tested consisted of a separately 
heated disc cathode, 8mm in diameter and an anode (also 
8mm in diameter) 0-55mm distant from it. The distance 
between the grid plane and the cathode was 0-15mm. 

The author shows that, for a given value of V,, y, in fact, 
increases by some 20% as J, is increased from 3 to 11 mA. 
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Italso shows that, in fact, 1 decreases by about 20% when J, 
is constant, as the negative value of V, is increased from 
about 2 to 8 volts. For constant J/,, the effect of changing V, 
js removed by a substantial reduction of cathode temperature; 
but this reduction does not remove the increase of x with 
increase of J,. This shows that the increase of y with J, is 
due to the increase of distance between grid-plane and 
barrier—an increase which must be significant for a valve in 
which the distance between grid plane and cathode is only 
0:15mm. It is argued that the effect of V, is due to the 
periodic fluctuations, across the plane of the barrier, of the 
current density crossing it. The author is convinced that in a 
yalve in which the pitch of the grid wires was small compared 
with their distance from the barrier plane, 4 would be found 
to be independent of both /, and V,. 


The Sliding Contact of Graphite and Copper 
Monograph 271 U 
W. DAVIES, PH.D., B.SC. 


Experiments with well-developed sliding contacts of graphite 
and copper have shown the marked influence of atmospheric 
and electrical conditions on the kinetic friction and contact 
resistance. 

Dry oxygen at low pressures appears to be lubricating for 
currents of any magnitude flowing in either direction through 
the contact. However, at higher pressures of this gas it is no 
longer lubricating and its effect on the friction and resistance 
is markedly dependent upon the direction of the current. 

Water vapour alone is found to be lubricating, but in com- 
pany with oxygen its action is complex and it modifies the 
effect of oxygen profoundly. It lubricates currentless and 
negative brushes, but increases the kinetic friction of positive 
brushes, probably as a result of its stabilization of the contact 
interface. 

Increase in the pressure of dry oxygen always increases the 
contact resistance of positive brushes, but an initial increase 
at moderate pressure with negative brushes is followed by a 
marked decrease at higher pressures. 

Water vapour alone has only a slight effect on contact 
resistance, but it modifies the effect of oxygen quite remarkably 
especially with positive brushes. Again its action is complex, 
but in the main it tends to reduce the contact resistance of 
positive brushes and to increase that of negative brushes. 


The Variation with Current and Inductance of Metal Transfer 
between Contacts of Palladium and Silver Monograph 272 


R. I. B. COOPER, M.A., PH.D., and J. RIDDLESTONE, B.A. 


The work on transfer between platinum contacts, published 
by one of the authors in previous papers, has been extended to 
palladium and silver. Curves of the net transfer in 6-volt d.c. 
circuits are given for currents of a few amperes and inductances 
ranging from less than 0-1 4H up to 110 4H. Some measure- 
ments have also been made in 12- and 24-volt circuits for 
palladium. The transfer for palladium is both qualitatively 
and quantitatively similar to that for platinum, but for silver, 
neither residual nor reversed short-arc transfer has been 
demonstrated. Theoretical analysis of the results shows that 
the quantity determining transfer in an inductive circuit is the 
ratio of the charge passed in the arc to the volume of residual 
transfer at the same break current. Under conditions of 
constancy of this ratio, transfer is found to be proportional 
to the square of the break current up to 6-Samp. 
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Electromagnetic Fields in a Ferromagnetic Medium, with par- 
ticular reference to Harmonic Distortion due to Hysteresis 
Monograph 273 R 


Vv. G. WELSBY, PH.D., B.SC.(ENG.) 


As a result of magnetic hysteresis, the propagation of electro- 
magnetic waves through a ferromagnetic medium is accom- 
panied by the generation of harmonic-frequency fields. An 
approximate theoretical method of treating the problem is 
developed and applied to study the third-order voltage 
distortion factor of an inductor as a function of frequency. 
An analogue method is also described which enables the study 
to be extended experimentally to cases where the theoretical 
analysis is not applicable: e.g. for large flux densities or for 
complex input waveforms. 


A Theoretical Investigation of the Form assumed by a Sub- 
marine Cable during Laying or Recovery Monograph 274R 


V. G. WELSBY, PH.D., B.SC.(ENG.) 


The increasing use of submerged repeaters and the intro- 
duction of new cable types have drawn attention to the 
hydrodynamic problems involved in the laying and recovery 
of deep-sea cables. The paper deals with the case of a uniform 
cable being laid or picked up at a constant speed. A method is 
described whereby the shape of the curve assumed by the 
cable under given conditions can be estimated and the 
maximum tension in the cable predicted. 


Two Theorems concerning Group-Delay with Practical Appli- 
cation to Delay Correction Monograph 275R 


G. G. GOURIET 


Two theorems are stated which enable properties of group- 
delay to be expressed directly in terms of the transfer function 
of a linear transmission system. Examples are given to show 
how the results might be usefully applied to certain problems 
of delay correction. ~ 


PAPERS 


A Method of Analysis of Transformer Impulse Voltage Dis- 
tribution using a Digital Computer Paper 2452s: Part A 


B. M. DENT, M.SC., E. R. HARTILL, B.SC.(ENG.), and J. G. MILES, 
B.SC.(ENG.) 


With the increasing need for economical design of trans- 
former insulation in large present-day power transformers, 
it is highly desirable to be able to predict at the design stage 
the distribution of impulse voltages throughout the windings. 
The paper presents a method of impulse voltage calculation 
using high-speed digital computer techniques which appears 
sufficiently accurate and flexible to provide a basis for a routine 
design procedure. 

The derivation of the transformer equivalent circuit is dis- 
cussed, together with the computer programme for the 
solution of the resulting differential equations. The advantages 
of the method are indicated, and the results are compared with 
other recent theoretical work and with direct tests on an 
experimental transformer. 

The relative importance of the various winding para- 
meters in the construction of the equivalent circuit is deter- 
mined experimentally. Finally, the authors discuss possible 
extensions of the method and the possibility of complete 
automation of the procedure. 


Due for reading in the second half of the session. 
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Supply Voltage and Current Variations produced by a 60-ton 

3-Phase Electric Arc Furnace Paper 2456 vu: Part A 
B. C. ROBINSON, M.SC., PH.D., and A. I. WINDER 
The first 60-ton electric arc furnace in this country was 
installed at the end of 1954 and it was felt desirable to 
determine what effect it had on the supply network. The 
power for the furnace was obtained from a temporary con- 
nection to the 66kV system through a 66/11kV ISMVA 
transformer, pending the provision of a permanent supply 
direct from a 132/66kV supply point. During tests on the 
11kV line, voltage fluctuations from about 75% to nearly 
150% of normal voltage were recorded. These have been 
shown to be due to unstable arcing conditions in the furnace 
and to the impedance of the supply network. 

During the initial period of a melt, arcing conditions are 
very unstable owing to the conditions in the furnace. Initially 
the metal is cold and forms a poor arcing electrode. Also since 
the charge is composed of scrap material it is liable to collapse 
from time to time and short-circuit an arc. Alternatively 
owing to a previous over-current surge the electrode control 
gear may withdraw the electrode too far causing the arc to 
be extinguished. These initial fluctuations may take place 
several times a minute with amplitudes of several hundred 
amperes. As the charge begins to melt, the power input is 
increased and records show that unbalanced currents of 
about 1500amp may occur on the 11 kV system. 


Due for reading in the second half of the session. 


Efficiency and Reciprocity in Pulse Amplitude Modulation 
Part 1.—Principles Paper 2474R: Part B 
K. W. CATTERMOLE, B.SC. 
The paper is the first of two on efficiency and reciprocity in 
pulse-amplitude modulation. A method of converting a low- 
frequency signal into a modulated pulse train and back again, 
with low power loss, provides multiplex communication on a 
two-wire basis, without amplifiers. In principle, lossless two- 
way channels with a bandwidth of half the sampling rate are 
feasible. The paper furnishes a theoretical study of the trans- 
mission properties of such channels. 
Due for reading in the second half of the session. 


Efficiency and Reciprocity in Pulse Amplitude Modulation 
Part 2.—Testing and Applications Paper 2475 R: Part B 
J. C. PRICE, B.SC. 
In this second paper experimental and practical aspects are 
discussed. Transmission with an overall loss of about 2 dB is 
achievable in practice and should be capable of improvement. 
Response is level up to about 4kc/s using 10kc/s sampling, 
depending on the choice of filter. Subjective speech tests 
show that satisfactory transmission can be obtained with an 
economical filter network. Advantage is taken of the ‘trans- 
parency’ of the system to provide voice-frequency signalling. 
The potential applications for the technique of efficient and 
reciprocal pulse-amplitude modulation are reviewed briefly. 


Due for reading in the second half of the session. 


Speed Control of Large Wind Tunnels with particular reference 
to the R.A.E. 8ft by 8ft High-Speed Wind Tunnel 


Paper 2501 u: Part A 
L. S. DRAKE, J. A. FOX and G. H. A. GUNNELL 
The paper describes an electronic speed control which has 
been installed for the composite drive of the 8 ft x 8 ft high- 
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speed wind tunnel at the Royal Aircraft Establishment, 
Bedford. A description of the requirements of a wind-tunne] 
speed control is given, and several methods of control are 
discussed. The selected control system which is discussed jn 
detail, although of the conventional closed-loop technique, 
has special problems when gas-turbine prime movers provide 
power for part of the composite drive. A full description of 
these special features is given, together with a mathematical 
analysis of the closed loop system. 


To be read on the 9th January 1958 


Automatic Setting of the Flexible Walls of a Large Wind 
Tunnel Paper 2524 U: Part A 


T. BARNES and C. R. DUNHAM, M.A. 


The paper is concerned with the apparatus for controlling the 
air speed, in the supersonic range, of the 8ft x 8 ft high-speed 
wind tunnel at the Royal Aircraft Establishment, Bedford, 
Wind tunnels built for use in the subsonic range may have 
their air velocities controlled by variation of the speed of the 
circulating fan. In high-speed tunnels, however, supersonic 
flow is developed by shaping the air passage—air is forced 
through a constriction at about the speed of sound, and as it 
expands into a wider section beyond, its speed increases 
approximately as the area of the passage, at the expense of a 
reduction of pressure and temperature. In order that the air 
stream, when it reaches the region of the test model, shall be 
uniform and free from shock waves it is very important that 
the walls of the passage from the constriction to the model 
be smooth and accurately profiled aerodynamically. Some 
tunnels provide only a few selected air speeds. The R.A.E. 
tunnel has a nozzle of variable shape which allows the speed to 
be adjusted to any value between 1-0 Mach and 2-8 Mach. 


To be read on the 9th January 1958 


Laboratory and Field Tests on 132kV Condenser Bushings 
Paper 2473 s: Part A 


J. L. DOUGLAS, B.SC.(ENG.), and A. W. STANNETT, B.SC.(ENG.) 


Measurements of the properties of a number of the con- 
denser parts of 132kV bushings which have been in service 
for 20-25 years have been made in the laboratory. Destructive 
examination of bushings with characteristics typical of clearly 
defined groups has been carried out. This has enabled par- 
ticular power-factor/voltage and capacitance characteristics 
to be associated with definite defects, provided that either the 
original characteristics are known or a sufficiently large 
sample of bushings of the particular type has been tested to 
permit these properties to be inferred. 

The measurements have been extended to the field, the 
various difficulties encountered being discussed. It is shown 
that the properties of the other bushing components and 
fittings such as porcelain weathershed, arc shield, oil and 
breaker parts affect the measured properties to the extent that 
minor defects cannot be diagnosed as they can be on tests 
carried out on the condensers alone in the laboratory. A tech- 
nique which permits the detection of major defects by non- 
destructive tests on installed bushings is described. These 
methods have been applied to over 1600 132kV oil-circuit- 
breaker bushings, with the result that approximately 4% 
defective bushings have been removed from service and 
another 3% classified ‘as being in doubtful condition. 


To be published on the 19th January and read on th 
29th January 1958 


JOURNAL I.E.E. 
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TECHNICAL PUBLICATIONS 





BRITISH STANDARDS 


Copies of the following publications can be obtained from the 
British Standards Institution, 2 Park Street, London, W.1. 
The prices given are post free. 


B.S. 159: 1957 Busbars and Busbar Connections 7s. 6D. 


This revision of the 1932 edition still applies partly to d.c. 
busbars, but is intended principally to cover busbars and 
busbar connections for a.c. power switchgear. 

The temperature rise of the busbar above the ambient tem- 
perature remains the basis for current rating, and standard 
ratings are given for currents of 200amp upwards. All tables 
of clearance distances have been completely recast, and they 
have also been extended to cover open and enclosed busbars 
for service in electrically exposed and electrically non-exposed 
conditions. Rated voltages up to 275kV are dealt with. 

The appendices on thermal losses, force calculations and 
current rating, which are now the subject of several reference 
works, have been omitted; and in their place, guidance is given 
on selection, insulation co-ordination, creepage distances, 
temperature measurement and jointing practice. 

Tables of dimensions are no longer included because they 
are given in the various separate Standards for copper and 
aluminium rods, bars, etc. 


B.S. 234: 1957 
Purposes 6s. 
This revised Standard deals with ebonite in the form of sheets, 
rods, tubes and mouldings suitable for electrical purposes 
and composed substantially of good-quality natural rubber 
and sulphur, with or without the addition of suitable com- 
pounding ingredients. 

The more significant alterations to the 1942 edition of the 
Standard are that the ebonite is now classified in three types 
grouped according to the chemical loading. 

Other significant alterations include the addition of a plastic 
yield test and a test for power factor and permittivity at radio 
frequency, as an alternative to the test at audio frequency. 


Loaded and Unloaded Ebonite for Electrical 


B.S. 2818: Part 3: 1957 Auxiliaries for Operation of 
Fluorescent Lamps. Part 3. Starters 4s. 6p. 


This is the third and last part of the new British Standard for 
accessories for fluorescent lamps operating on 50c/s a.c. 
supplies. 

The object of the Standard is to give the characteristics of 
the auxiliaries used for the proper operation of lamps (Class 
MCF/U) complying with B.S. 1853, ‘Tubular Fluorescent 
Lamps for General Lighting Service’. The present edition 
is limited to ballasts, capacitors and starters required for 
the operation of 80-watt 60-inch mains-operated tubular 
fluorescent lamps. 


B.S. 2897: 1957 Wrought Aluminium for Electrical Purposes. 
Drawn Strip 4s. 


B.S. 2898: 1957 Wrought Aluminium and Aluminium Alloys 
for Electrical Purposes. Bars and Sections 5s. 


These new Standards form a series with B.S. 2627 ‘Wrought 
Aluminium for Electrical Purposes. Wire’. They deal respec- 
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tively with drawn strip used for such purposes as windings 
for rotating electrical machines or transformers, and with 
bars and sections used for such purposes as busbars and 
switchgear components. 

Because of the rapid developments in application of 
aluminium for electrical purposes, arrangements have been 
made for both these Standards to be reviewed in about two 
years’ time. Users are invited to submit to the British Standards 
Institution any comments and suggestions on which to base 
the intended revisions. 


B.S. 3100: 1957 Steel Castings for General Engineering 
Purposes 7s. 6D. 


Between 1935 and 1953 no fewer than sixteen separate 
specifications for steel castings for general engineering pur- 
poses were published. The general requirements in each 
Standard varied, and it was decided to co-ordinate them. 
The B.S.I. committee entrusted with this work took the 
opportunity to review the chemical compositions and 
mechanical properties specified, and various amendments have 
been made to meet current practice. 

The original numbers of each of the steel-casting specifica- 
tions have been retained so as to avoid possible confusion on 
existing drawings. The 40-page publication concludes with an 
appendix which itemizes the points on which agreement is 
required between manufacturer and purchaser. 


E.R.A. REPORTS 


Copies of the undermentioned E.R.A. Reports can be 
obtained from the British Electrical and Allied Industries 
Research Association, Thorncroft Manor, Dorking Road, 
Leatherhead, Surrey. 


L/T348 Debye Losses due to Electrons Trapped at Vacancies 
by J. A. Sussmann. 9s. (POSTAGE 6D.) 


Vacancies in some crystals trap electrons. The conditions 
under which such trapped electrons give rise to Debye type 
of electric loss are discussed. It is shown that such behaviour 
can be expected when the vacancy has either three or four 
equal, equidistant, nearest neighbours, provided the wave 
function of an extra electron has p-symmetry near each neigh- 
bouring atom. Some possible applications are discussed. 


S/T73 Surge-Voltage Distribution in Transformer Windings 
due to Current Chopping by E. L. White. 12s. (POSTAGE 8D.) 
Many investigations have been made to determine the worst 
conditions which can occur within transformer windings as 
the result of single surges applied to line terminals (see reports 
Refs. S/T2, S/T4, S/T19, S/T34, S/T35, S/T43, S/T48, S/T55). 
Some attention has been paid to the effects of single chopped 
waves, but so far the possible effect of a series of such surges 
does not appear to have been investigated, possibly because 
the generation of suitable waves with controlled parameters 
presents considerable difficulty. 

In this report a method for generating a controlled series 
of chopped surges is described, and the voltages produced by 
such a series within a transformer winding are given, with 
particular reference to the worst possible conditions which 
can be obtained by varying the time interval between surges. 
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The report is hypothetical in the sense that it does not 
purport to deal with the question whether (and if so by 
what mechanism) recurrent surges of the type investigated can 
occur in practice. 


S/T79 The Surge Electric Strength of Oil-Impregnated Paper 
Insulation by G. W. Bowdler. 12s. 6D. (POSTAGE 8D.) 

It is common practice in many branches of electrical engineer- 
ing to build up insulation on conductors by means of a 
spirally-wound strip of insulation as with busbars, bushings, 
cables and transformer windings. The electrical properties of 
such laminated insulation may differ from those of bulk 
material, and it is desirable that these should be investigated. 
This report is mainly concerned with the breakdown under 
surge voltages of the paper covering between’ pairs of copper 
conductors immersed in transformer oil, after thorough drying 
and impregnation with transformer oil in vacuo. 


S/T80 Developments in E.R.A. Impulse Testing Technique 
by J. L. Miller and E. M. Dembinski. 12s. 6D. (POSTAGE 8D.) 


A novel trigger-gap and a triggering circuit have been 
developed for the ‘controlled’ operation of a 12-stage surge 
generator. Triggering can be effected automatically or by 
hand with a high degree of consistency. The arrangement also 
permits the output voltage of the impulse generator to be 
varied within a wide range without altering the setting of the 
generator gaps. 

Modifications have been introduced in the impulse genera- 
tor, the capacitive potential divider, and the recording equip- 
ment. These modifications have resulted in waveshapes being 
recorded which are free from disturbances. 


V/T130 Electronic Voltage Stabilizers for Laboratories, Com- 
puters and Control Systems by J. Miedzinski and S. J. Zgorski. 
12s. 6D. (POSTAGE 8D.) 

It appears that a reduction of the total cost, with a simul- 
taneous improvement of performance, may be achieved by 
using a central primary d.c. source supplying a number of 
stabilizer units in a laboratory, rather than a number of self- 
contained mains-operated stabilized power packs. A system of 
this type has been developed and installed in the E.R.A. net- 
work analyser and its associated development laboratory. 
The design and performance of the stabilizer units employed 
in this system are described in detail in the report. 


V/T131 A Network Analyser Test Problem by P. G. Kendall. 
Ts. 6D. (POSTAGE 6D.) 


A simple problem was submitted by the Central Electricity 
Authority with the object of ascertaining whether the solution 
could be obtained from the E.R.A. analyser with sufficient 
accuracy more quickly than by direct calculation. 

Since the problem is of such a nature that small inaccuracies 
in the analyser can lead to large errors in the result and since 
its solution requires a large number of readings for which 
calculated values are available, it provides an excellent oppor- 
tunity for investigating the influence of the various sources 
of error in a network analyser. The report describes the use 
of the problem to assess the accuracy of the E.R.A. analyser. 


D.S.1.R. 


Problems of Progress in Industry. A new series of booklets. 
The Department of Scientific and Industrial Research has 
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recently issued the first of a new series of booklets that is 
designed to present, in brief, readable form, the results of 
research into industrial problems resulting from the effects of 
technical progress. This publication is called ‘Men, Steel and 
Technical Change’ and is available from Her Majesty’s 
Stationery Office, price 2s. (postage 4d.). 

Much research has been going on into the problems caused 
by technical change in industry, but the comprehensive 
reports that often give the results of such research are usually 
too long for busy managers or employees to read. The 
D.S.LR. recognizes this difficulty in the new series, and if the 
first of the series is a fair example of what is to follow, the 
booklets should be useful in that they present results clearly 
and concisely and do not demand a concentrated effort to 
read them. ‘Man, Steel and Technical Change’, which consists 
of 36 pages only and carries some helpful illustrations, surveys 
the changes that have taken place in a steel-making firm, the 
resulting problems of management, the relations between 
trade unions and management, and the attitudes of employees 
to technical progress. It is a summary of a much longer report 
published by the Liverpool University Press. 


INTERNATIONAL ELECTRO- 
TECHNICAL COMMISSION 


70-3 Specification for Capacitors for Power Stations. Part III. 
Capacitors for Use under Tropical Conditions. 6s. 9p. 
(POSTAGE 9D.) 


I.E.C. publication No. 70-3 forms the third part of the 
International Specification for Capacitors for Power Systems, 
of which the first part was published in 1954 and the second 
in 1955. Part III sets out the amendments to Parts I and I 
to take into account the special requirements for tropical 
conditions. It is not therefore self-contained, but must be 
read in conjunction with the other parts. 


RADIO INDUSTRY COUNCIL 


Specification No. RIC/1000/A. Choice of Materials for Radio 
and other Electronic Equipment and for Components therein. 
Issue No. 2. 


Specification No. RIC/1000/B. Choice of Finishes for Radio 
and other Electronic Equipment and for Components therein. 
Issue No. 2. 


Revised and enlarged editions of these two R.I.C. Specifica- 
tions have now been issued. They replace the first editions 
of the specifications, which were published in 1949 and 1950, 
The R.LC. states that the B.S.I. is considering the issue of a 
Standard based on the two specifications, but this is unlikely 
to be published during the next two years. 


VDE-VERLAG 


Terminal Symbols for Electrical Machines in Germany, 
England and the United States. A Comparison of the Most 
Important Regulations. VDE Pamphlet Series No. 8. 
Price DM 3. 


The comparative presentation of the various terminal symbols 
used in the three countries, which is given in this publication, 
is to assist the connecting up of electrical machines of foreign 
origin; it will also be useful when a machine being 
exported is to be marked with the symbols customary in 
another country. The pamphlet is available from VDE-Verlag 
GmbH, Berlin-Charlottenburg 4, Bismarckstrasse 33. 


JOURNAL I.E.E. 











lat is 
ts of 
ts of 
| and 
Sty’s 


used 
nsive 
ually 


f the 
_ the 
arly 
t to 
Sists 
veys 
een 


yes 
ort 


PSs TREBERF SE 


rs 


~a 


we 


i. ae ae. SS 








*Denotes that the publication is also in the Lending Library. The 
publications cannot be bought through The Institution; the pub- 
lishers and the prices are given only for the convenience of members. 
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BOOKS 

BRECKENRIDGE, R. G., RUSSELL, B. R., and HAHN, E. E. 
(Editors) 535.215 
Photoconductivity Conference held at Atlantic City, November 4-6, 
1954 

London, Chapman and Hall, 1956. pp. xiii, 653. 24 x 15cm. 
£5 8s. 

Papers and discussions at a conference held in November 1954. Two 
papers on the theory of photo-conductivity are followed by papers on 
photon absorption processes, electron processes, photo-conducting 
materials, and a section on miscellaneous researches. 


COWLING, T. G. 538.31 


Magnetohydrodynamics 

London, Interscience, 1957. pp. viii, 115. 21 x 14cm. 25s. 
Magnetohydrodynamics is the study of the motion of an electrically 
conducting fluid in the presence of a magnetic field. The theory can be 
applied to an ionized gas if it can be regarded as a continuous fluid, 
as is assumed in this book. 


DE LATIL, P. (Translated by Y. M. GOLLA) 621-52 


Thinking by Machine. A Study of Cybernetics* 

London, Sidgwick and Jackson, 1956. pp. xiii, 353. 22 x 14cm. 
£2 5s. 

This is a book the general reader can understand and enjoy. It is 
concerned with cybernetics, but it describes feedback, control systems 
and servo-mechanisms in a way that the layman can follow. The 
electronic tortoise, chess playing and calculating machines having 
‘memories’ are described. 


EVANS, J. 621.314.7 


Fundamental Principles of Transistors* 
London, Heywood, 1957. pp. xii, 255. 22 x 14cm. £2 5s. 


A book for post-graduate students and specialists. It does not deal 
with the circuit applications of transistors but the fundamental prin- 
ciples of the subject. Discusses the basic theory and parameters 
of semi-conductors and junction and point-contact transistors, 
manufacture, materials, and special types. This book is reviewed on 
p. 660. 


FRASER, W. 621.39 
Telecommunications. An Introductory Textbook for Engineering 
Students* 

London, Macdonald, 1957. pp. xii, 772. 22 x 14cm. £3 5s. 
Suitable for students working for the University of London Engi- 
neering Degree or Higher National Certificate. The book deals with 
the basic principles of the subject, much of it being devoted to network 
theorems, resonant and coupled circuits, transmission lines, filters, 
noise, modulation, etc. The history of the subject is briefly reviewed 
as well as recent developments such as the transmission of information 
and u.h.f. valves. 


GIBSON, A. F., and others (Editors) 621.315.59 


Progress in Semiconductors. Vol. 2 

London, Heywood, 1957. pp. vii, 280. 25 x l6cm. £3 3s. 

This volume includes further selected papers covering semi-conductor 
alloys, radiation effects in semi-conductors, lifetimes of free electrons 
and holes in solids, high quality germanium single crystals, impurities 
in germanium, high electric fields in semi-conductors, and theories of 
electroluminescence. This book was reviewed in the October issue. 
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GOLDSTEIN, J. 621.317.7 
Die Messwandler. Ihre Theorie und Praxis. 2te Aufl. (Instrument 
Transformers. Their Theory and Practice. 2nd ed.) 

Basle, Birkhauser, 1952. pp. ix,212. 24 x 16. £2 7s. 6d. 

The book covers the theory, characteristics and use of current and 
voltage transformers. There is a brief treatment of connections for 
measuring d.c. currents, and, in this edition, a chapter on compounded 
current transformers. 


GRANT, B. (Editor) 621.312 
Electrical Installations. A Handbook for Architects and Assistants 
London, Architectural Press, 1957. pp. 99. 22 x 14cm. 16s. 
Based on material previously published in the Architects’ Journal and 
intended as a guide for architects. Descriptions of installation pro- 
cedures and equipment are amplified by many illustrations. 


HENKLER, O. 621.39 
Ubertragungstechnik im Fernmelde-Weitverkehr (Transmission 
Technique in Long-Distance Telecommunication). In 3 separate 
Parts 

Berlin, VEB Verlag Technik, 1956. pp. 1054. 24 x 17cm. 

£2 14s. 3d. each part. 

The first part is theoretical, dealing with oscillatory circuits, linear 
networks, lines and transmission units. Part 2 deals with audio- and 
carrier-frequency line transmission equipment and systems, including 
signalling facilities for telegraph, telephone and broadcast circuits. 
Part 3 covers planning, switching, transmission measurements, and 
power supplies. 


JONES, D. D., and HILBOURNE, R. A. 621.314.7 


Transistor A.F. Amplifiers* 

London, Iliffe, 1957. pp. viii, 152. 22 x 14cm. 2ls. 

A practical work covering the design of various types of a.f. amplifier 
incorporating transistors. 


KRETZMANN, R. 621.38 
Industrial Electronics Circuits* 

London, Cleaver-Hume, 1957. pp. viii, 194. 23 x 15cm. £1 15s. 
This is a sequel to Industrial Electronics Handbook. It deals with 
nearly 200 selected circuits, describing the functions of the circuit 
elements and giving data and values of components. Photo-electric 
apparatus, counting and stabilizing circuits, switching and control 
devices, oscillators and amplifiers, rectifying circuits and motor 
controls are covered. 
LLEWELLYN-JONES, F. 537.52 
Ionization and Breakdown in Gases* 

London, Methuen, 1957. pp. 176. 19 x 13cm. 18s. 

Gives a brief account of the fundamental physics of the electrical 
breakdown of gases, then considers extreme cases including very high 
and very low pressures, very long and extremely short gaps. 
MEINHARDT, P. 347.77 
Inventions, Patents and Monopoly. 2nd ed.* 

London, Stevens, 1950. pp. xvi, 320. 22 x 14cm. £1 12s. 6d. 
A concise description of British patent law and practice under the 
Patent Act 1949, and the Monopolies and Restrictive Practices 
(Enquiry and Control) Act 1948. Gives a very clear description of 
what constitutes an invention, application procedure, the maintenance 
of a patent, tax liabilities and the procedure in the event of litigation. 
Abuses of monopoly and restrictive practices are dealt with at length. 
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SOME RECENT BOOKS 








J. EVANS 
FUNDAMENTAL PRINCIPLES OF TRANSISTORS 
HEYWOOD. 1957. 255 PP. £2 5S. 


E. H. COOKE-YARBOROUGH 
AN INTRODUCTION TO TRANSISTOR CIRCUITS 
OLIVER AND BOYD. 1957. 154 PP. ISS. 


Here are two books based on courses of lectures, the first 
broadly and the second specifically. 

Dr. Evans’s book is the more ambitious in scope, even 
though applications and circuits are not touched upon. It is 
written particularly for comparative newcomers to the subject, 
and the depth of writing and detail in it are nicely gauged to 
that aim; but engineers using transistors should find it useful 
for renewing their knowledge of the structures, mechanisms 
and manufacturing processes. The first half deals with the 
basic theory of semi-conductors, particularly those suitable 
for transistors, with the measurement of the key properties of 
semi-conductors (e.g. resistivity, Hall coefficient, carrier 
mobility and lifetime of minority carriers) and with the theory 
and properties of p-n junctions. Chapters follow on the 
junction and point-contact transistors and their manufacture 
and measurements. Some more recent types of transistor are 
then well described, and a final chapter deals with the advan- 
tages offered by silicon. One of three short appendices 
describes simple experiments suitable for a first course on the 
subject or as lecture demonstrations. 

The writing is generally lively, but here and there too 
liberal a use is made of the words ‘case’ and ‘this’. A few 
misprints or errors were noted; thus, electrons moving in a 
surface n-type layer are majority, not minority, carriers; 
again, if electrons are drawn in from the base contact of a 
point-contact transistor to balance the space charge produced 
by the holes injected by the emitter, it is difficult to see how 
they contribute to the collector current. 

Mr. Cooke-Yarborough’s book is an expansion of four 
lectures which he gave at University College, London, in late 
1955. There is no attempt at rigidity in explaining transistor 
action or in deducing the properties of elementary circuits, 
but the approximations made are usually clearly stated. A 
chapter on amplifiers is little more than an introduction, but 
the author shows his detailed knowledge of pulse circuits in 
the second half of the book. There may be too much emphasis 
on the use of point-contact transistors, which continue to be 
singularly difficult to come by, but the reader can, all along, 
gain knowledge of the problems of the pulse operation of 
transistors and of their solutions. Carrier storage and the 
reduction of its effects, the excellent properties of alloy 
junction transistors when used as switches, and the prospects 
of widespread use of transistors in digital and analogue com- 
puters are well described. Sufficient data are included in the 
later sections to keep the reader informed quantitatively, and, 
although the emphasis is mainly on analysing the behaviour 
of the circuits described, the reasons leading to particular 
designs are given or implied. Separate symbols are used for 
point-contact, p-n-p and n-p-n transistors, quite apart from 
the direction of the emitter arrow. May the day soon come 
when symbols for transistors are finally agreed. 
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The two books are useful additions to the few from British 
authors on transistors; the first could well enjoy popularity 
for a few years to supplement post-graduate courses. 


THE INDUSTRIAL CHALLENGE OF NUCLEAR 
ENERGY 


O.E.E.C. 1957. 288 PP. 30S. 


This publication, issued in July 1957 by the Organisation for 
European Economic Co-operation, contains the papers read 
in Paris in April 1957 at the first Information Conference on 
Nuclear Energy for Management. The authors and speakers 
were drawn from European and American countries, and 
include leading experts in the academic, nuclear and industrial 
fields. The programme covered the technical, economic and 
industrial aspects of nuclear energy, the development of 
nuclear power in Europe and the United States, and the 
industrial uses of radioisotopes. 

The average reader is becoming satiated with articles on 
nuclear fission; many which deal with nuclear physics are 
above the reader’s head, and many others are so simplified as 
to leave a feeling of dissatisfaction. The present publication, 
however, is an excellently balanced collection of technical 
papers, presented so that the lay reader is reliably informed. 

The fundamental problems of the various types of reactor 
and reactor technology are adequately dealt with. Useful 
descriptions of the first nuclear power stations in France, the 
United States and Britain are included, together with some 
facts concerning the economics of nuclear power. The 
industrial aspects of nuclear power and nuclear materials, 
and some uses of radioisotopes, are also described. The 
book outlines the national nuclear programmes of Britain, 
the United States, France and the other O.E.E.C. countries. 

Under the heading of ‘International Actions’ are a most 
interesting series of papers. Names like the International 
Atomic Energy Agency, the European Organisation for 
Nuclear Research (CERN), and the European Atomic 
Energy Community (EURATOM), may mean a great deal 
to politicians and some experts, but to the average reader 
they can be very confusing. This confusion should be com- 
pletely dissipated by these papers, which deal adequately with 
the complexities, the aims and the origins of these bodies. 

Finally, the lay reader who possesses a copy of this book, 
which is printed in very readable type with many illustrations, 
can feel sure that he has at his command an authoritative 
compendium of the present state of the nuclear art. 


THE ELECTRICAL ENGINEER’S DIARY 1958 “ 
COLLINS. 1957. 320 PP. 5S. 3D. 
Diaries are renowned for including useless information. This one is no 
exception. For although it contains some useful tables, e.g. wire gauges, 
resistivities, current ratings of cables, screw threads, logarithms, and 
weights and measures, most of the 160 introductory pages are taken up 
with badly presented electrical theory and notes on electrical technology 
that no professional electrical engineer would willingly carry in his 
pocket. The theoretical pages in particular show a woeful lack of 
editing, and anyone who tried to use the diary as a guide to letter 
symbols could only end by marvelling at man’s inconsistency. For 
example, the symbol for ‘power’ on p. 13 appears to be W. but on p. 14 
it has righted itself to P; yet P has to do duty as the symbol for ‘electric 
field strength’ and ‘specific resistance’ as well, though the correct e 
appears elsewhere for the latter. P is a strange symbol for ‘electric 
field strength’, but ¢, which crops up later, must be even more unusual. 
There are many extracts from The Institution’s Wiring Regulations, 
but apparently the title of the source publication is not given. On p. 80 
is a mysterious footnote about, inter alia, Acts of Parliament, Electric 
Tramways and Light Railways, and the Factories (Standards of 
Lighting) Regulations, which would delight the heart of Paul Jennings. 
The pages (54 x 3 inches) of the diary proper are clearly printed, 
and a good feature is the graph paper provided at the end. 
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Forthcoming Events at Savoy Place 


All meetings are held at Savoy Place, beginning at 5.30 p.m. 
(tea at 5 p.m.), except where otherwise stated. The nature of 
the meeting is indicated by the following key: 


EDUCATION DISCUSSION CIRCLE 

INFORMAL 

MEASUREMENT AND CONTROL SECTION 
ORDINARY 

RADIO AND TELECOMMUNICATION SECTION 
SUPPLY SECTION 

UTILIZATION SECTION 


After each paper that has now been published is added the 
month that a synopsis has appeared in the Journal under 
‘Monographs and Papers published individually this month’, 
i.e. about the time the paper has been published as a separate. 
A paper that has not yet been published will be available at 
least ten days before the meeting at which it will be read. 


Car Okem 


December 1957 


R 16 Monday Informal Evening on ‘Electronics and 
Automation—Electronics in the Textile Industry’ at 
which there will be a talk given by K. J. BUTLERT 


17 Tuesday siR EWART SMITH, M.A. Fourth Graham 
Clark Lecture on ‘The Engineer and Management’t 
(Joint Meeting with The Institutions of Civil and of 
Mechanical Engineers at The Institution of Civil 
Engineers, Great George Street, S.W.1) 


M 17 Tuesday 3. LAMB, PH.D., M.SC. Informal Lecture on 
‘Recent Uses of Ultrasonics in Investigating the 
Characteristics of Materials’ t 


Wednesday J. PIMPANEAU. Lecture on ‘The Planning 
and Construction of Large Modern Thermal Gene- 
rating Stations’ followed by a discussion (Lecture 
to be presented by A. Apostol) (Joint Meeting with 
the British Section of the Société des Ingénieurs 
Civils de France) 


January 1958 

MS 7 Tuesday R. HANCOX, B.SC.(ENG.), PH.D., and H. 
TROPPER, PH.D. ‘The Breakdown of Transformer Oil 
under Impulse Voltages’ (Paper No. 2408 m) 
Synopsis: September 1957 


fe) 9 Thursday P. MCKEARNEY, O.B.E., L. S. DRAKE and 
E. G. MALLALIEU, B.SC. 


‘The Development of Variable-Speed High-Power 
Drives for Large Wind Tunnels’ (Paper No. 2414 vu) 
Synopsis: November 1957 

‘A Variable-Frequency Power Installation for Large 
Wind-Tunnel Drives’ (Paper No. 2415 u) Synopsis: 
November 1957 


L. S. DRAKE, J. A. FOX and G. H. A. GUNNELL. ‘Speed 
Control of Large Wind Tunnels with particular 
reference to the R.A.E. 8ft by 8 ft High-Speed 
Wind Tunnel’ (Paper No. 2501 u) Synopsis: See 
p. 656 


T. BARNES and C. R. DUNHAM, M.A. ‘Automatic Setting 
of the Flexible Walls of a Large Wind Tunnel’ 
Synopsis: See p. 656 


DECEMBER 1957 


1 13 Monday M.M. HARVEY will open a discussion on “The 
Use of Electricity in the Garden by Amateurs’* 


Wednesday Section Dinner-Dance (at the Café 
Royal). 


u 15 


U 16 Thursday R. H. DEAN, B.SC.TECH. ‘Recent Develop- 
ments in Medium-Voltage High-Breaking-Capacity 
Fuse Links’ (Paper No. 2419 u) Synopsis: October 
1957 


M 21 Tuesday G. F. TAGG, PH.D., B.SC.(ENG.) Informal 
Lecture on ‘The Effect of Modern Industrial Require- 
ments on Electrical Instrument Design’ t 


Wednesday £. ESPING. Lecture on ‘Special Problems 
of Broadcasting in Sweden’{ 


R 27 Monday Informal Evening on ‘An Inquiry into the 
Specification of Transistors’, at which there will be a 
talk given by F. F. ROBERTS, B.SC.(ENG.)T 


R 28 Tuesday Symposium of papers on “Long-Distance 
Propagation above 30Mc/s’ (Full details and 
registration form obtainable from the Secretary) 


Wednesday 3. L. DOUGLAS, B.SC.(ENG.) and A. W. 

STANNETT, B.SC.(ENG.) ‘Laboratory and Field Tests 

on 132kV Condenser Bushings’ (Paper No. 2473 s) 

Synopsis: see p. 656 

* No advance information will be available and no Press report will 
be permitted. 


+ An abstract will be available in advance. 
t No advance information will be available. 





District Meetings 


Arrangements for District Meetings in January other than 
those in the area of a Local Centre. 


January 1958 
OXFORD (At the Southern Electricity Board, 
37 George Street, at 7 p.m.) 
8 Wednesday A. E. JAQUEMET, O.B.E., and B. B. CLEMON, 
B.sc. ‘The Ground and Air Control of International 
Civil Airlines’ 


BEDFORD (At the Swan Hotel at 7.15 p.m., 
refreshments at 6.30 p.m.) 

14 Tuesday P. MCKEARNEY, O.B.E., L. S. DRAKE and E. G. 
MALLALIEU, B.SC. ‘The Development of Variable- 
Speed High-Power Drives for Large Wind Tunnels’ 
and ‘A Variable-Frequency Power Installation for 
Large Wind-Tunnel Drives’ 


L. S. DRAKE, J. A. FOX and G. H. A. GUNNELL. ‘Speed 
Control of Large Wind Tunnels with particular 
reference to the R.A.E. 8ft by 8ft High-Speed Wind 
Tunnel’ 


T. BARNES and C. R. DUNHAM, M.A. ‘Automatic Setting 
of the Flexible Walls of a Large Wind Tunnel’ 
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Contents of the Current Issues of the Proceedings : 


The date in italics is that of the Journal review or special article. Where 
given, the date in small capitals refers to the month in which a paper 
was published ind. vidually. 


PART A. POWER ENGINEERING 
(DECEMBER 1957) 


PROFESSOR G. H. RAWCLIFFE, M.A., D.SC., AND R. F. BURBIDGE, B.SC. 
PAPER NO. 2399 U 

- A 2:1 Pole-Changing Induction Motor of Improved Performance 
October 1957 


E. R. LAITHWAITE, M.SC., PH.D. PAPER NO. 2433 U, DECEMBER 1957 
Linear Induction Motors December 1957 


S. S. ROKOTYAN AND B. P. LEBEDEV. 
Annual Lecture to the Supply Section on 400kV Transmission 
Systems in the Soviet Union 


Discussion on A New Meter for the Kilovolt-Ampere-Demand 
Charge before the Western Centre 


T. INGLEDOW, D.SC., R. M. FAIRFIELD, B.SC.(ENG.), E. L. DAVEY, 
B.SC.(ENG.), K. S. BRAZIER, B.SC.(ENG.), AND J. N. GIBSON. PAPER 
NO. 2354 S, APRIL 1957 

British Columbia—Vancouver Island 138kV Submarine Power Cable 
October 1957 


J. M. MAGOWAN. PAPER NO. 2252 S, JANUARY 1957 
Voltage Performance of Series Capacitors in Transmission and 
Distribution Lines August 1957 





British Nuclear Energy Conference 
FORTHCOMING PROGRAMME 


Forthcoming. meetings of the British Nuclear Energy Con- 
ference are listed in the programme below. Unless otherwise 
stated, the following particulars hold for them: they take the 
form of the presentation and discussion of one or more papers; 
they are held at 5.30 p.m., with tea at 5 p.m.; and tickets of 
admission are not required. 

Where available, a synopsis of a paper is provided below 
the details of the title and author. Advance copies of papers 
can usually be obtained from the Secretary of the sponsoring 
society, not from the Secretary of the British Nuclear Energy 
Conference. 


1958 
JANUARY 15-17 Wednesday-Friday 
Sponsoring society: The Institute of Physics. 


Place of meeting: The Institution of Civil Engineers, Great 
George Street, London, S.W.1. 


SYMPOSIUM ON NUCLEAR FUEL CYCLES 


On the 15th January there will be two sessions, at 2.30 p.m. 
and 5 p.m., with an interval for tea at 4.15 p.m. 

On the 16th January there will be three sessions, at 10 a.m., 
2.30 p.m. and (2t a time not yet fixed) in the evening, when 
there will be a lecture. 

On the 17th January there will again be three sessions, 
at 10 a.m., 2.30 and 5 p.m., with an interval for tea at 
4.15 p.m. 

Particulars of the programmes of the sessions may be 
obtained from the Secretary, The Institute of Physics, 
47 Belgrave Square, London, S.W.1. 
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Discussion on Electricity in Modern Commercial Horticulture before 
the North Staffordshire Sub-Centre 


H. J. MILLER. 
Annual Lecture to the Utilization Section on The World’s Copper 
Resources 


Discussion on Power System Protection, with particular reference to 
the Application of Junction Transistors to Distance Relays and 
A Dual-Comparator Mho-Type Distance Relay Utilizing Transistors 
before the North-Eastern Radio and Measurement Group 


R. A. STEVENS, M.SC.(ENG.). PAPER NO. 2437 M 
The Dynamic Performance of a Magnavolt Cascade Exciter 
December 1957 


Discussion on Electrolytic Processes for Surface Conditioning of 
Metals before the East Midland Centre 


Written discussion on Fires of Electrical Origin 


A. E. GUILE, PH.D., B.SC.(ENG.), AND S. F. MEHTA, B.E. 

PAPER NO. 2413 

Arc Movement due to the Magnetic Field of Current Flowing in the 
Electrodes December 1957 


PART B. RADIO AND ELECTRONIC 
ENGINEERING (NOVEMBER 1957) 


See the Journal for November 1957, p. 612. 


PART C. MONOGRAPHS (SEPTEMBER 1957) 
See the Journal for September 1957, p. 525. 


JANUARY 21 Tuesday 


Sponsoring society: The Institution of Chemical Engineers, 
16 Belgrave Square, London, S.W.1. 

Place of meeting: Hoare Memorial Hall, Church House, 
London, S.W.1. At 9.30 a.m. (Morning and afternoon.) 
Registration forms and further details are obtainable from 
The Secretary, The Institution of Chemical Engineers. 


SYMPOSIUM ON NUCLEAR ENERGY 
For outline programme, see November issue, p. 612. 


FEBRUARY 4 Tuesday (Provisional) 

Sponsoring society and place of meeting: The Institution of 
Electrical Engineers, Savoy Place, W.C.2. 
A group of papers on INSTRUMENTATION AND 
DESIGN PROBLEMS OF NUCLEAR REACTORS. 


BINDING OF THE B.N.E.C. JOURNAL 


Binding arrangements for Vol. II (1957) of the Journal of the 
British Nuclear Energy Conference, comprising the January, 
April, July and October issues, have now been made. Charges 
(including postage) are as follows: 


Binding case alone es a 3 ee 12s. 6d. 
Binding case and binding of subscribers’ copies .. 25s. 


Subscribers should send orders for binding cases alone, or 
orders with their copies of the B.N.E.C. Journal and index, 
enclosing the appropriate remittance, direct to William 
Clowes and Sons, Ltd. (Publishing Dept.), Little New Street, 
London, E.C.4. 
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ANNOUNCEMENTS TO MEMBERS 





THE HOMES FUND 


SUMMARY OF CONTRIBUTIONS RECEIVED TO 25TH NOVEMBER 1957 


No. of 
Contributors ght 
£1000 and over 6000 0 0 
£100 to <£1000 30 6586 3 0 
£5 to <£100 836 8889 17 1 
£2 to <£5 2022 5328 7 11 
Under £2 22018 11514 9 7 


£38518 17 7 


ELECTION OF AN HONORARY 
MEMBER 


At an Ordinary Meeting of The Institution, on the 7th Novem- 
ber 1957, the President announced that the Council had 
elected Mr. H. T. Young, Past-President, to Honorary Mem- 
bership of The Institution, in recognition of fifty years of 
devoted service in promoting the wider use of electricity in 
the service of man, and particularly its full and safe employ- 
ment in buildings of every kind. 


AWARD OF THE FARADAY MEDAL 


At an Ordinary Meeting of The Institution, on the 7th Novem- 
ber 1957, the President announced that the Council had made 
the thirty-sixth award of the Faraday Medal to Sir Gordon 
Radley, K.C.B., C.B.E., Ph.D.(Eng.), Immediate Past-President, 
for his outstanding contributions in the field of international 
communication, and particularly in the development of long- 
distance deep-sea telephone cables and their repeaters. 


RETIRED MEMBERS AND THOSE OF 
LONG STANDING 


Members are reminded of a rule which has been in existence 
for some years and which enables Corporate Members and 
Associates who have retired from the profession and are still 
desirous of retaining their membership of The Institution to do 
so without payment of further subscriptions. It is left to the 
members concerned to make application to be brought within 
the rule. The rule, which does not apply retrospectively, is as 
follows: 


Any Corporate Member or Associate who has reached the age 
of 60 and has retired from the practice of his prefession or business 
may apply to the Council to waive his future annual subscriptions 
provided that his membership of The Institution has been continuous 
for at least 25 years. If he desires to continue to receive the Journal 
he can do so on payment of 10s. per annum. Parts A, B and C of 
the Proceedings will also be available to him at the appropriate 
subscription. rates. 


In addition to the foregoing, it should be noted that a 
further rule provides that as soon as a member of any class has 
completed 50 years of membership he will not be required 
to pay any further membership subscriptions, regardless of 
whether he is still in remunerative employment. This rule 
Operates automatically, and the member on qualifying is 
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notified accordingly. If he desires to receive the Journal or 
the Proceedings the arrangement for retired members of 


25 years’ standing also applies. 


CORRESPONDENCE 


In view of the heavy volume of correspondence received daily 
at the offices of The Institution it is of the greatest assistance 
when members, in replying to letters received from the 
Secretary, quote The Institution’s reference number. This 
saves the time of the routing staff and ensures that a letter not 
only reaches the department concerned without delay but 
can be immediately linked with the previous correspondence. 
It is also helpful when members state their class of membership. 


REGISTER OF MEMBERS—CHANGES 
OF ADDRESS 


Members are reminded that notifications of changes of 
address should be made to the Secretary of The Institution in 
London. Where a transfer from the area of one Local Centre 
or Sub-Centre to another arises as a result of a change of 
address, this transfer is automatically arranged by head- 
quarters and the member concerned need not notify also the 
Honorary Secretary of the Local Centre or Sub-Centre. 

To obviate the possibility of errors in the records, members 
are particularly requested, when notifying a change of 
address, to give their full initials, their previous address and 
their class of membership. 


LEVERHULME RESEARCH AWARDS 


Application is invited for Leverhulme Research Fellowships 
and Grants. These awards are intended for senior workers 
and are limited to Briti$h-born subjects normally resident in 
the United Kingdom; in exceptional circumstances the 
Trustees may waive the condition as to residence. No subject 
of inquiry is excluded from consideration, but preference is 
given to subjects in which existing provision for research is 
inadequate. The awards last for periods between three months 
and two years. 

Application must be made on a form obtainable, together 
with further details, from the Secretary, Leverhulme Research 
Awards, St. Bridget’s House, Bridewell Place, London, E.C.4. 
The closing date for applications is the 31st December 1957. 
The awards will be announced in May and will normally date 
from the Ist September 1958. 


ILLUMINATING ENGINEERING 
SOCIETY 
SUMMER MEETING 1958 


The next Summer Meeting of the Illuminating Engineering 
Society will be held at Eastbourne from Sunday, 11th May to 
Wednesday, 14th May 1958. The Meeting will open with a 
display of lighting equipment at the Grand Hotel. During the 
succeeding three days six papers will be presented and dis- 
cussed on subjects which include hotel lighting, lighting in 
Finland, and lighting at the Brussels International Exhibition. 
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Attendance at this Summer Meeting is not confined to mem- 
bers of the Society. Further particulars may be obtained 
from the Secretary, The Illuminating Engineering Society, 
32 Victoria Street, London, S.W.1. 


A SYMPOSIUM ON INSULATING OILS 


The Institute of Petroleum is arranging a one-day Symposium 
on Insulating Oils, which will be held in the building of The 
Institution of Electrical Engineers on the 5th March 1958, at 
2.30 p.m. Nine papers will be presented and discussed, the 
authors of them being from the oil industry, the electrical 
industry and teaching establishments. The meeting will 
probably continue until about 7.30 p.m., with an interval for 
tea about 4.30 p.m. Attendance at the Symposium is open to 
anyone interested. Full information may be obtained from the 
Secretary, The Institute of Petroleum, 61 New Cavendish 
Street, London, W.1. 


SYMPOSIUM ON ATOMIC ENERGY 
SYDNEY: JUNE 1958 


A Symposium on the Peaceful Uses of Atomic Energy, with 
particular reference to Australian developments, will be held 
in Sydney from the 2nd to 6th June 1958. The papers presented 
and discussed will be divided into the following sections: 
Materials; Power Engineering; Power Auxiliaries (including 
chemical processing and economics); Basic Sciences; and 
Associated Techniques (including radioisotopes, instrumenta- 
tion, health and nuclear training). Those wishing to contribute 
papers or attend the symposium should write for further 
information to The Symposium General Secretary, A.A.E.C. 
Research Establishment, Private Mail Bag, Sutherland, New 
South Wales, Australia. Synopses of papers should be sub- 
mitted by the 30th December 1957. 


HONORARY TREASURER FOR 
TASMANIA 


Mr. J. E. M. Calwell, B.£., MEMBER, has accepted the Council’s 
invitation to serve as Honorary Treasurer of The Institution 
for Tasmania, in place of the late Mr. Bertram Wood. Mem- 
bers in Tasmania are requested to note, therefore, that they 
may now pay their subscriptions to Mr. Calwell. 


A SYMPOSIUM IN 1959 


Three members of the British Conference on Automation and 
Computation, namely the Institution of Chemical Engineers, 
the Society of Instrument Technology and the British 
Computer Society, are jointly organizing a symposium on 
Instrumentation and Computation in Process Development 
and Plant Design. This will be held in London in the summer 
of 1959. Inquiries about it should be addressed to the Secre- 
tary, The Institution of Chemical Engineers, 16 Belgrave 
Square, London, S.W.1. 


WOMEN’S ENGINEERING SOCIETY 


The programme for the 1957-58 session of the Women’s 
Engineering Society, London Branch, includes a paper on 
‘Three Case Studies in Automation’ to be read on the 26th 
February 1958, by Mr. Geoffrey Denton (of Political and 
Economic Planning), and a consideration of ‘The Philosophy 
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of Guided Missile Design’ by Wing-Cmdr. P. M. Chettle on 
the 21st April. 

Meetings begin at 6.45 p.m. at the Central Electricity 
Authority Headquarters, Winsley Street, London, W.1, and 
those interested are invited to attend. Details of the complete 
programme can be obtained from the Secretary, The Women’s 
Engineering Society, 25 Fonbert’s Place, London, W.1. 


EXPULSION OF A CORPORATE 
MEMBER 


At a meeting held on the seventh day of November 1957, the 
Council decided that the name of Mr. Kurt Dannenberg, 
DIPL.ING., should be removed from the Register of The 
Institution, in pursuance of Bye-law 41(a). 


THE 1958 COMMONWEALTH 
CONFERENCE 


The Institution of Engineers, Australia, is arranging two 
general meetings to take place in March 1958 during the 
Commonwealth Engineering Conference to be held in 
Australia. Details of these are as follows: 


On Wednesday, 19th March, at 8 p.m. in the Science House, 
Sydney, a paper on the ‘Electrification of the Sydney—Lithgow 
Railway Line’ will be presented and discussed. The authors of this 
are: R. W. J. Mackay, B.SC., M.E., B.EC., M.I.E.AUST., A.M.LE.E,, 
W. J. Moran, M.LE.AUST., N. C. Vogan, B.£., M.LE.AUST., H. L. 
Kingsmill, B.E., A.M.I.E.AUST., and D. J. Vernon, B.E., A.M.I.E.AUST. 


On Tuesday, 25th March, at 8 p.m. in the public lecture theatre, 
University of Melbourne, a paper on ‘The Development and Use 
of Water Resources in Victoria’ will be presented and discussed, 
The authors of this are: L. R. East, C.B.E., M.C.E., M.I.E.AUST., 
M.LC.E., K. D. Green, B.C.E., A.M.I.E.AUST., A.M.I.C.E., and R. A, 
Horsfall, M.B.E., M.C.E., B.MECH.E., A.M.I.E.AUST. 


These meetings will provide an opportunity for members 
of all the constituent institutions of the Commonwealth 
Engineering Conference, of which The Institution of Electrical 
Engineers is one, to demonstrate the unity of Commonwealth 
engineers and to meet at least some of the officers of those 
institutions. All members of The Institution of Electrical 
Engineers are invited to attend. Further information may be 
obtained from the Secretary of The Institution of Engineers, 
Australia, Science House, Gloucester and Essex Streets, 
Sydney, N.S.W. 


SCOTTISH ELECTRICITY BOARDS 


The Secretary of State for Scotland has reappointed the Rt. 
Hon. Thomas Johnston to serve as Chairman of the North 
of Scotland Hydro-Electric Board until the 31st December 
1958. He has also reappointed Sir Hugh Mackenzie to serve 
as Deputy Chairman of the Board, and Sir George McGlashan 
to serve as Chairman of the Consultative Council, until the 
31st December 1959. Mr. John Jardine has been appointed 
as a part-time member of the Board until the 31st December 
1960, in place of Mr. G. R. Mackintosh, whose present 
appointments ends on the 31st December 1957. 

The Secretary of State for Scotland has reappointed Col. 
Sir John Crabbe and Sir Ronald Thomson to be part-time 
members of the South of Scotland Electricity Board until the 
31st December 1960, and likewise Sir Jackson Millar until 
the 31st December 1958. 


JOURNAL I.E.B. 
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SUBSCRIPTIONS TO THE PUBLICA- 
TIONS OF OTHER ENGINEERING 
INSTITUTIONS 


We remind members of the reciprocal arrangements whereby 

they can obtain the technical periodicals of other Engineering 

Institutions and Societies at the specially reduced rates listed 

below: 

Institution of Civil meernne £ 
as 2 


Proceedings a 
(Single issues, 3s. 6d.) 


s. d. 
0 0 


Institution of Mechanical Engineers: 
Chartered Mechanical Engineer and separates of Proceedings 7 3 9 
Chartered Mechanical Engineer and separates and bound 
volumes of Proceedings and Automobile Division 


Proceedings .. ; cm 2 «¢ 
Chartered Mechanical "Engineer and bound volumes of 
Proceedings and Automobile Division Proceedings .. 8 16 3 
Self-binding case for the copies of Chartered Mechan- 
ical Engineer. . be nt ee os Pe 13 0 


American Institute of Electrical Engineers: 


Electrical Engineering . 210 0 
Transactions 312 6 

Both the above publications 47 6 
Communication and Electronics _ «| 
Application and Industry i238 
Power Apparatus Systems 3.9 


Associazione Elettrotecnica Italiana: 


L’Elettrotecnica 
Alta Frequenza 


Engineering Institute of Canada 
Institution of Engineers, India .. 


Nee NN 
an 
ooo ofc 


Institute of Physics: 


British Journal of Applied Physics 210 0 
Journal of Scientific Instruments 210 0 
Both the above publications $69 
Institute of Radio Engineers, America: 
Proceedings « £19.¢6 
Transactions of the 21 Professional Groups - Be «6 
Transactions of any single Professional Group > i -s 
Institution of Engineers, Australia 114 0 
Koninklijk Instituut van Ingenieurs ee “ 2 ae 
New Zealand Institution of Engineers. . be ae os 14 6 
Société Belge des Eiectriciens sa ‘2 < 
Société Francaise des Electriciens 3 00 
South African Institute of Electrical Engineers z 2 @ 
Svenska Teknologféreningen - 115 6 


Verband Deutscher Elektrotechniker e. e. V.: 


Elektrotechnische Zeitschrift edition A (ETZ-A) 2 10 
Elektrotechnische Zeitschrift edition B (ETZ-B) ‘ 1 15 
Elektrotechnische Zeitschrift edition A and B - sot eae 
Nachrichtentechnische Zeitschrift (NTZ) : oe 


Members’ subscriptions must be transmitted through the 
Secretary of The Institution of Electrical Engineers, except 
those for the publications of The Institution of Mechanical 
Engineers, which should be sent to the Secretary of that 
Institution, and those for the Proceedings of The Institution 
of Civil Engineers, which should be sent to one of the 
following agents: 


oococo 


Sir Isaac Pitman and Sons, Ltd.: The Book Centre, North Circular 
Road, Neasden, London, N.W.10; Little Collins Street, Melbourne, 
Australia; Pitman House, 381-3, Church Street, Toronto, Canada; 
21, Becketts Buildings, President Street, Johannesburg, South Africa; 
Pitman Publishing Corporation, 2, West 45th Street, New York; 
A. H. Wheeler and Co., Hornby Road, Bombay; 11, Clive Street, 
Calcutta, and 115, Elgin Road, Allahabad. 
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BRITISH NUCLEAR ENERGY 
CONFERENCE 


ADMISSION OF THE INSTITUTE OF FUEL 


At a recent meeting of the Board of the British Nuclear 
Energy Conference, under the Chairmanship of Sir John 
Cockcroft, The Institute of Fuel was admitted to membership 
of the B.N.E.C. 

The purpose of the British Nuclear Energy Conference is 
to co-ordinate the activities of the constituent members in the 
field of nuclear energy; meetings are held and a journal is 
published. The Conference has now been strengthened by the 
inclusion of the interests of fuel technology. 

The constituent societies of the B.N.E.C. now number 
eight: namely The Institutions of Civil, of Mechanical, of 
Electrical, and of Chemical Engineers; The Institutes of 
Physics, of Metals and of Fuel, and The Iron and Steel 
Institute. The offices are at 1-7 Great George Street, London, 
S.W.1, the telephone number being Whitehall 4577. 


TALKING BOOKS: AN APPEAL 


This is an appeal—but one with a difference. It asks not for 
money but for help, and help of a kind that it is easy for most 
electrical engineers to give. When members settle down by the 
fire this Christmas to read a printed book, they may care to 
reflect that this simple pleasure is denied to those without 
sight. But as an excellent substitute for personal reading, sets 
of long-playing records of readings of many famous books 
are available—known as talking books. In London, there is a 
library of several hundred talking books, duplicated many 
times, and the joy that it has brought to thousands of blind 
people can hardly be comprehended by a normal-sighted 
person. The main advantage of the system is that the reader 
does not need to learn Braille—a task that is difficult for 
people who become blind in old age. 

The two major problems facing the organizers of this 
Library are instruction and maintenance. Most users of 
talking books are old, and many have never seen or handled 
an electric gramophone. If a small fault develops, such as a 
loose contact or a broken flex, they are helpless to deal with 
it. Others need to have such things as tone and volume 
controls explained to them. In one instance a reader had been 
listening for three days to the faint needle scratch, not 
realizing that the gramophone had to be switched on to hear 
the record properly. Instructors cannot accompany every set 
issued. The talking book library appeals for voluntary helpers 
to explain to blind people in their own neighbourhoods the 
operation of the gramophones and to check for elementary 
faults if trouble develops. Any member prepared to help will 
be welcomed by the Honorary Organizer of Voluntary 
Helpers, Mr. D. Finlay-Maxwell, c/o J. Gladstone and Co., 
Galashiels, Scotland. 





OVERSEA ATTENDANCE REGISTER 


During the period 16th October to 15th November the following 

members called at the Institution building and signed the Attendance 

Register of Oversea Members: 

BOWEN, W. H. (Christchurch, New 
Zealand) 


BRYKCZYNSKI, R. A. (Cape Town) 
CLARK, J. M. (Hamilton, Canada) 
CRAMB, A. L. (New Delhi) 
DAVIS-BERRY, R. (Johannesburg) 
EAGAN, R. H. (Baghdad) 

EVANS, R. L. (Bangkok) 


MANSSEN, N. B. (Tokoroa, New 
Zealand) 

NOVAK, S. G. (Wellington, New 
Zealand 


PRASAD, B. K. R. (Bombay) 
SANKEY, R. G. (Port of Spain) 
SHEIKH, G. M. (Pakistan) 
WEISLITZER, T. (Haifa, Israel) 
ZANOBETTI, D. (Bologna) 
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MEASUREMENT AND CONTROL SECTION 


In Search of Accuracy 


The first of the Informal Lectures of the session was given by 
Mr. G. W. Bowdler on the 22nd October 1957. The subject, 
The Measurement of High Voltages with Indicating or Recording 
Instruments, is one which invariably arouses considerable 
interest, and this occasion proved to be no exception. 

The only method of measuring high voltages which has 
received official international recognition is that involving the 
sparkover of spherical electrodes, but at the present time 
Technical Committee No. 42 of the International Electro- 
technical Commission is formulating rules whereby more 
fundamental and accurate methods of measurement may be 
approved. Mr. Bowdler therefore considered that a general 
review of measuring techniques was opportune, and this was 
the basis of his lecture. He dealt with high-voltage dividers, 
measuring instruments used in conjunction with dividers, 
measuring instruments used in series with a high impedance, 
and direct-reading high-voltage measuring instruments. 

Resistor dividers can be used for the measurement of 
direct, alternating and impulse voltages, but the type in each 
case may vary considerably. For great accuracy, wire-wound 
resistors should be used, and to-day it would be preferable to 
use, instead of nichrome, a quaternary alloy such as Evanohm 
or Karma, which can be made to have a very small tem- 
perature coefficient of resistance and a resistivity (130 ohm-cm) 
greater than that of Nichrome. Errors arising from the capaci- 
tance between the divider and surrounding earthed objects 
limits the range of utility of resistive dividers on alternating 
and impulse voltages, and although these errors are calculable, 
much can be done to reduce them by judicious control of the 
electric field in the neighbourhood of the resistor. Mr. 
Bowdler outlined the proposed design of an a.c. resistor which 
should have negligible errors. It consists of a uniformly wound 
10-megohm resistor element 9 inches long, using Evanohm 
(0-6mil diameter), mounted between large parallel-plate 
electrodes, the lower plate serving as a guard ring for the low- 
voltage terminal of the resistor. With forced-air cooling the 
working voltage should be about 30kV. The same principle 
has been used for the measurement of fast transients. 

Capacitive voltage dividers are invaluable for the measure- 
ment of alternating voltages, since they dissipate no power 
and can be used at much higher voltages and frequencies than 
a resistor divider. The high-voltage capacitor is generally a 
3-terminal instrument with concentric cylindrical electrodes. 
Such capacitors, housed in a resin-bonded paper tube filled 
with compressed gas, have been made for use up to 900kV 
r.m.s. Capacitive voltage dividers for use with impulse 
voltages generally employ oil-impregnated paper capacitors 
in the high- and low-voltage arms; the resonant periods of 
these should be short compared with the duration of any 
impulse component which needs to be recorded accurately. 

Measuring instruments, such as the cathode-ray oscillo- 
graph, were dealt with, and the factors governing their 
recording accuracy were outlined. In a brief reference to high- 
voltage instruments Mr. Bowdler disclosed that his 500kV 
r.m.s. absolute voltmeter, which is based upon the Kelvin 
attracted-disc electrometer and is shown in the photograph, 
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An attracted-disc absolute voltmeter for 500kV r.m.s. 


has been made direct reading by operating it so that the 
electrostatic force on the disc is constant. The electrode 
spacing necessary to bring the disc coplanar with the guard 
plate is then proportional to the measured voltage, and a 
direct reading of the voltage can be obtained from a counter. 

There was no formal discussion, but some members present 
made observations on aspects of the lecture, and Mr. Bowdler 
answered questions. Mr. F. S. Edwards referred to the 
accuracy of sphere-gaps and also hoped that Mr. Bowdler’s 
absolute voltmeter would not, like so many previous instru- 
ments, become a museum piece. Dr. M. Ouyang drew attention 
to the tetrode voltmeter developed at the E.R.A., and Mr. L. L. 
Preston was critical of the performance of the particular type 
of shielded resistor divider described by Mr. Bowdler, used 
for measuring very fast transients. 

At the conclusion of the meeting, Mr. Bowdler demon- 
strated various voltage-measuring methods, and two-and-a- 
half hours after the start of the meeting there were still a 
number of discussion groups. P. R. H. 


DISTRICT MEETING AT OXFORD 


An informal meeting was held at the showrooms of the 
Southern Electricity Board, Oxford, on the 9th October 
1957, with Mr. J. L. Taylor in the chair. 
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Mr. D. P. Sayers, of the Central Electricity Authority, 
addressed sixty-eight members and friends on An Engineer’s 
Visit to the U.S.S.R. 

He gave a short account of his general impressions of the 
U.S.S.R., and this was followed by a very excellent colour 
film taken by himself. It recorded the visit, from the take-off 
at London Airport to the return by sea, and it succeeded in 
conveying an impression of the people of the U.S.S.R. as 
well as a host of technical details. 

Many questions were answered by Mr. Sayers, dealing with 
the engineering and commercial aspects of electricity supply 
and social conditions in the U.S.S.R. 

Mr. W. J. Cooper, a Past-Chairman of the Scottish Centre 
now resident in this district, proposed a vote of thanks, which 
was unanimously acclaimed. E. H. 


DISTRICT MEETING AT READING 


Ten Years Old 


In spite of the inclement weather there was a good attendance 
at the first meeting of the winter session on the 21st October 
1957, which gave evidence of the continued success of District 
Meetings. Mr. J. L. Bates took the chair. 

On this occasion Mr. A. Abbott gave An Historical Survey 
of the Development of Switchgear. He outlined the historical 
background of modern high-voltage switchgear, starting from 
the early development by S. Z. de Ferranti at Deptford and 
A. C. Reyrolle on Tyneside in the late nineteenth century. He 
then described the later introduction of arc control devices, 
small oil volume and air-blast circuit-breakers, the latter 
now being used on high-duty systems. 

Finally, he gave an explanation of the up-to-date technique 
of resistance switching, with a brief look into the future on 
switchgear problems, and put forward suggestions whereby 
economies could possibly be made on switchgear installations 
without forfeiting system reliability. 

A hearty vote of thanks proposed by Mr. R. W. Towers 
was accorded to the speaker. A. B. 
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NEWS from the Centres 





CARDIFF 
WESTERN CENTRE 
Spirited Start 


In the Western Centre the 1957-58 Session has started with 
a swing. During the opening meeting on the 14th October, 
held at the South Wales Institute of Engineers, Cardiff, the 
incoming Chairman, Mr. J. F. Wright, was installed by Mr. 
T. G. Dash, in the absence of the retiring Chairman, Professor 
G. H. Rawcliffe, who was indisposed. There was an excellent 
attendance, and at the tea preceding the meeting there was 
an air of friendly and lively renewal of comradeship, which 
augurs well for the coming session. 

Mr. Wright took as the subject of his Chairman’s Address 
The Changing Pattern of Electricity Distribution, and he 
remarked that, whilst publicity was given to power stations, 
particularly nuclear types, and to very-high-voltage overhead 
lines and cables, the same attention was not given to the 
distribution system which takes the supply to the consumer. 
Therefore he proposed to base his remarks on the develop- 
ment of distribution systems during the last ten years, referring 
particularly to local conditions. This he did with the aid of 
lantern slides of excellent photographs, which, with other 
slides based on graphs, made his address very interesting. 
A vote of thanks was proposed by Mr. C. J. R. Blackett and 
was carried with enthusiasm. 

Let us hope that this meeting indicates the spirit of the rest 
of the session. B. J. T. 


THE SEVERN 
WESTERN CENTRE SUPPLY GROUP 


Annual Autumn Visit 1957 


On the 5th October the Western Centre Supply Group held 
their fifth annual Autumn Visit. Over sixty members, relatives 
and friends from both sides of the Bristol Channel spent the 
morning as the guests of the Bristol Aeroplane Co. at Filton. 

After coffee in the canteen, the party toured the main 
assembly hall, where Britannias in various stages of con- 
struction from partly assembled to completed machines were 
on view. Items of special interest included air-conditioning 
equipment, aircraft electrical equipment, pressure tests on 
fuselage, and tests on the strength of wings. It was an 
extremely interesting visit. 

The party then travelled by coach to the Ship Hotel at 
Alveston for lunch, and afterwards to Slimbridge for a visit 
to the Severn Wildfowl Trust. An enjoyable afternoon was 
spent wandering around the grounds among the tame ‘wild- 
fowl’, which expected to be fed by the visitors and were not 
disappointed. A commentary on many of the types of wild- 
fowl was given by Dr. Vaisey, who also told members much 
about the work of the Trust. The weather was fine, as it has 
also been on the four previous Autumn Visits, and this 
helped greatly in ensuring the success of the day. 

The party returned to the Ship Hotel for tea, after which 


Some members of the party at the Severn Wildfowl Trust 
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Mr. H. R. Beasant, a Past-Chairman and for several years 
Hon. Secretary of the Western Centre, expressed thanks and 
appreciation on behalf of all who were present to Mr. A. A. 
Beckingsale, the Hon. Secretary of the Group, for the enjoy- 
able programme and for the excellent arrangements that he 
had made. The party then left by coach for Pilning station, 
from where they dispersed to their homes on both sides of the 


Bristol Channel. TA. 


SCOTLAND 
SCOTTISH CENTRE 


The activities of the 1957-58 Session began in Edinburgh 
on the Ist October, when Mr. E. Openshaw Taylor was 
inaugurated as Chairman by Professor F. M. Bruce. Thanking 
Professor Bruce for his chairmanship during the past session, 
Mr. Taylor referred not only to his activities within the 
Scottish Centre but also to the valuable work he had done 
for The Institution as a whole, by service on the Council and 
in other ways. In addition to presenting Professor Bruce with 
the customary parchment recording his Chairmanship, Mr. 
Taylor also presented him, on behalf of the Centre, with his 
photograph mounted along with a coloured reproduction of 
the Scottish version of The Institution’s coat of arms. 


Mr. Taylor then delivered his Inaugural Address entitled 
Scottish Engineers and the Scottish Electrical Training Scheme, 
in which he related some of the work done by famous Scottish 
engineers of the past, from James Watt to Sir Edward McColl, 
and discussed certain aspects of student training, referring 
particularly to the newly formed Scottish Electrical Training 
Scheme. The address was repeated in Glasgow, Aberdeen and 
Dundee on subsequent evenings. In the latter two cities, the 
meeting was preceded by a dinner under the chairmanship of 
Professor E. G. Cullwick, Chairman of the North Scotland 
Sub-Centre. 

The second meeting of the session in each Sub-Centre is 
customarily devoted to the Sub-Centre Chairman’s Address, 
and in Edinburgh on the 15th October Mr. J. Mendelson 
delivered his address on Transport Problems in Engineering. 
Mr. Mendelson described and illustrated the difficulties that 
arise and the precautions that have to be taken to prevent 
damage during transport of various types of apparatus, from 
meters and thermionic valves to the largest of transformers, 
In Glasgow on the same evening Dr. A. J. Small gave his 
address to the South-West Scotland Sub-Centre on The 
Development of an Electric Machine Teaching Laboratory. 
He described the planning and construction of the new 
laboratories for the Electrical Engineering Department of 
the University of Glasgow. E. O. T. 





NEWS from Abroad 


BUENOS AIRES 
ARGENTINA JOINT OVERSEA GROUP 


The Argentina Joint Oversea Group held a meeting in 
Buenos Aires on the 25th September, when the guest speaker 
was Professor A. G. Maddock, Lecturer in Chemistry at the 
University of Cambridge, who delivered an address on 
Nuclear Power in Britain, Present and Future. This meeting 
was well attended and most interesting; after the address 
Professor Maddock answered a number of questions. 

On the 25th October the Group had as their guest speaker 
H.M. Consul-General, Mr. G. E. Vaughan, c.B.z., who talked 
on Some British Engineers in Amsterdam in the Nineteenth 
Century. Mr. Vaughan had previously been in the Consular 
service in Holland, where he had made a study of the subject 
of his talk. After the lecture a film describing the work being 
done in the Zuider Zee was shown. A.C". 


BRISBANE 


QUEENSLAND OVERSEA COMMITTEE 


The lecture by Dr. T. M. Parnell, originally scheduled for the 
19th September and deferred to allow members to hear a talk 
by Mr. Rippon, was given to an appreciative audience on the 
10th October. Dr. Parnell, who is the head of the High-Voltage 
Research Division of the Electrical Engineering Department 
at the University of Queensland, took for his subject Deter- 
mination of Voltage Distribution in Insulating Structures. 

‘ In opening his talk, Dr, Parnell drew attention to the fact 
that as the voltages in electrical undertakings are getting higher 
and higher, a study of voltage distribution on insulating 
media is becoming increasingly important. He pointed out 
that merely adding more insulation is not the final solution, 
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since it is possible for the voltage distribution to become so 
distorted that failure can occur at the very points where 
insulation values had been increased. 

Dr. Parnell illustrated his lecture by reference to the 
behaviour of strings of insulators on high-voltage transmission 
lines, and he referred to techniques for the study of the 
behaviour of insulating materials by use of the electrolytic- 
tank analogue and by the study of ionization phenomena. 
The very interesting lecture was concluded by two practical 
demonstrations. In the first, the insulation of a transformer 
coil was subjected to simulated stresses by use of a recurrent 
surge generator, and the resultant voltage distribution was 
shown on the screen of a cathode-ray tube. In the other, break- 
down of insulation on a porcelain stack was indicated audibly 
by amplification of the pulses associated with ionization. 

It was apparent from the lecture that both the equipment 
and the personnel at the High-Voltage Research Division are 
of the high standard necessary for major investigations of 
interest to electrical engineers, and Professor S. A. Prentice 
drew attention to the value of such work in making available 
to local engineers basic data originating in other parts of the 
world and requiring interpretation in terms of different 
conditions and different types of material met with here. 

The lecturer was introduced by the Chairman of the Com- 
mittee, Mr. A. S. Faulkner, and at the conclusion a vote of 
thanks was proposed by Mr. E. B. Freeman. w. I. G. 


UGANDA 


Supplies of electricity have now been made available under 
the Uganda Electricity Board’s first comprehensive develop- 
ment scheme. Costing £300000, the scheme covers an area of 
1000 square miles in the Busoga district north of Jinja—the 
site of the Owen Falls hydro-electric scheme. Some 68 miles of 
33kV line have already been erected to the main centres of 
population, and subsidiary 11kV lines are now under con- 
struction. About 1000 consumers will be connected in the 
early stages, but the Board expect a rapid expansion. 
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Automobile Industry, British, Handbook of Standards 
for: Publication of 602 

Axon, P. E., Frost, W. T., and Daniel, E. D. (See 
Daniel, E. D.) 





B 


Balanced Development and Diversity of Applications 
by H. J. Gibson 11 

Barber, J. A. Letter of Commendation 479 

Barlow, H. E. M. 

Award of Ambrose Fleming Premium 478 
Some Reflections on the Problems of Student and 

Teacher in College Engineering Studies 644 

Battersea College of Technology, Course on Micro- 
wave Physics: Announcement of 529 

Bauersfeld, Professor: Award of James Watt Inter- 
national Medal 361 

B.B.C. Summer School at Wood Norton Hall: 
Report of 498 

Beating the Bounds 575 

Béclére Medal: Award to Dr. Russell Reynolds 614 

Belgium, Summer Visit to (Supply Section) 588 

Benevolent Fund, Incorporated 

- Annual Report 628 

* Local Honorary Treasurers 72, 450, 566, 626 

Bennett, J.P. Award of Salomons Scholarship 559 

Bickerton, P. G. Award of Sir Arthur Fleming 
Scholarship 559 

Birch, C. C. Industrial Management for Professional 
Engi Ss: Manag and Efficiency 377 

Birmingham, City of, Education Department, 
Advisory Committee for Electrical Engineering: 
Nomination of representative on 613 

Birmingham College of Technology, Advisory Com- 
mittee for Electrical Engineering: Nomination of 
representative on 613 

Birmingham University Course in Information 
Engineering: Announcement of 361 

Bishop, Sir Harold 

* Attendance at dinner at B.B.C. Summer School at 
Wood Norton Hall 498 

* Attendance at meeting of New South Wales 
Oversea Committee 136 

- Proposal of vote of thanks to Dr. G. B. B. M. 
Sutherland for his Kelvin Lecture 326 

Blair (Robert) Fellowship, 1957: Conditions of 
award 54 

Blake, L. R. Award of a Utilization Section 
Premium 479 

B.N.E.C. Journal: Binding of 439, 662 

Bolton Technical College, Engineering Advisory 
Committee: Nomination of representative on 
613 

Books (See Library Accessions and Some Recent 
Bocks) 

Booth, A. D. Address on General Applications of 
Digital Computers 246, 629 

Borgquist, Waldemar. Award of Faraday Medal to 
125, 325 

Bowdler, G. W. Informal lecture to Measurement 
and Control Section 666 





669 





Bowie, D. F. Remarks at discussion on Trans- 
atlantic Telephone Cable 321 

Bowtell, J. N. Electroluminescence and its Applica- 
tions 454 

Box, G. E. P., and Coutie, G. A. Award of a 
Measurement and Control Section Premium 478 

Brailsford, F. Electrical Sheet Steels for Power 
Transformers 569 

Brazier, K. S., Gibson, J. N., Ingledow, T., Fairfield, 
R. M., and Davey, E. L. (See Ingledow, T.) 

British Council, Course on Digital Computers: 
Announcement of 300 

British Industry at the Brussels Exhibition 581 

British Institute of Management: Announcement of 
Summer School in Production Management 247 

British Nuclear Energy Conference (See Nuclear) 

British Scientific Instrument Research Association: 
Nomination of representative on Councilof 559 

British Standards Institution: LE.E. Representatives 
on Council and Committees of 65, 183, 246, 
299, 360, 559 

British Standards: Publi 
515. 584, 601, 657 

Bronowski, J. Science for Modern Life 156 

Brown, J., and Spector, J.O. Award of a Radio and 
Telecommunication Section Premium 478 

Brunel College of Technology: Nomination of repre- 
sentative on Governing Body 439 

Brussels Exhibition, 1958 

- Announcement of 128 

+ British Industry at 581 

- Solid State Physics, International Conference on: 
Announcement of 530 

- Vacuum Techniques, First International Congress 
on: Announcement of 560 

Buckley, S. E., and Glover, W. F. (See Glover, 
W. F.) 

Building, Institution: Reconstruction of 253, 354, 
637 

Buildings, Regulations for Electrical Equipment of 
(See Wiring Regulations) 

Bulleid, H. A. V. Industrial Management for Pro- 
fessional Engi 's: The Manager and Finance 


ion of 117, 230, 353, 435, 
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Burbidge, R. F. Letter of Commendation 479 


C 


Caithness, Applied Nuclear Research in 409 

Calder Hall, B.N.E.C. Symposium on: Publication of 
papers and discussion 529 

Calder Hall, The Technology of 12 

Calverley, H. B., Jarvis, E. A. K., and Williams, E. 
Award of a Utilization Section Premium 479 

Calverley, T. E., and Taylor, D.G. Award of Swan 
Premium 478 

Calwell, J. E. M. Appointed Honorary Treasurer 
for Tasmania 664 

Capacitors for Power Systems, International Speci- 
fication for: Publication of, by LE.C. 658 

Cardiff College of Technology and Commerce: 
Nomination of representative on Governing 
Body 360 

Cardiff Graduate and Student Section: Report of 
meeting 252 

Careers Exhibitions, The Institution’s stand at 49 

Carfrae, W. J. High-Capacity Alternators for Power 
Stations 74 

C.C.1.T.T.: Formation of 185 

Centres, News from the 49, 132, 192, 251, 304, 368, 
442, 486, 532, 562, 667 

Challenge of 1957. The by Sir Gordon Radley 1 

Chaplin, G. B. B., and Kandiah, K. (See Kandiah, 


K.) 

Charleson, W. A. Award of Oliver Lodge Scholar- 
ship 559 

Cherry, E. C. Informal talk on The Importance of 


Research in Hearing and Seeing to the future of 
Telecommunication Engineering at meeting of 
Radio and Telecommunication Section 209 


670 


Christmas Holiday Lecture: Announcement of 613 
City and Guilds of London Institute 
- Electro-Deposition of Metals, Advisory Committee 
on: Nomination of representative on 360 
- Examinations in Engineering Drawing, Explora- 
tory Committee on: Nomination of representative 
on 439 
- Insignia Award in Technology: Particulars of 53, 
186, 361 
+ Technical Authorship, Exploratory Committee for: 
Nomination of representative on 360 
Civil Engineers, Institution of: Joint meetings with 
1E.E. and Institution of Mechanical Engineers 
54, 247, 248, 486, 531, 560, 614 
Civil Engineers, Institution of: 
Proceedings of 54 
Clark (Graham) Lecture, The Third 8, 196, 248 
Clothier, W. K., and Medina, L. Award of Oversea 
Premium for Senior Members 479 
Cockcroft, Sir John: Award of Kelvin Medal to 52, 
248 
Codes of Practice Council and Committees: Repre- 
sentatives on 71 
College Engineering Studies, Some Reflections on the 
Problems of Student and Teacher in, by H. E. M. 
Barlow 644 
Colour Television Broadcasting 371 
Colour Television, Physics of: Announcement of 
symposium on 127 
Committees of The Institution: Constitution 
- Council, 1956-57 56 
1957-58 618 
* Local Centre, 1956-57 59 
1957-58 621 
* Miscellaneous, 1956-57 57 
1957-58 619 
* Section, 1956-57 56 
1957-58 477, 618 
Commonwealth Engineering Conference, 1958: 
Announcement of 664 
Communication—At Home and Oversea by Sir Gordon 
Radley 2 
Communication, Electronic Engineering and Nuclear 
Techniques, Convention on: Announcement of 
361 
Communication, Psychology of: Summary of Radio 
and Telecommunication Section talk on 209 
Computation and Automation, British Conference 
on: Announcement of 300 
Computers, Meetings on, held in Australia: Report 
of 484 
Computing, Automatic: Announcement of Summer 
School in 300 
Concert Halls and Large Orchestral Studios, Acoustics 
of by T. Somerville and C. L. S. Gilford 264 
Concrete, Frost Prevention in, by Electrical Means 
by C. B. Cox 86 
Conferences 
- American, on Electrical Insulation: Announcement 
of Annual Meeting 479 
+ Atomic Energy, Peaceful Uses of (International): 
Announcement of 530 
+ Automation and Computation (British): Announce- 
ment of 300 
* Careers for Girls in Engineering (Women’s 
Engineering Society) 362, 542 
- Commonwealth Engineering, 1958: Announcement 
of 664 
* Electricity and Productivity Conference and Exhibi- 
tion (Dublin): Report of 306 
* Electronics in Industry: Announcement of 184 
+ Engineering Manufacture, Technology of: An- 
nouncement of 614 
* Nuclear Energy: Announcement of 127 
* Nuclear Energy, British (See Nuclear) 
* Solid State Physics (International): Announce- 
ment of 530 
* Ultra High Frequency (International): Announce- 
ment of 362 
* World Power (See World) 


Publication of 


Congresses 

* Electricity in Mining and Metallurgy: Announce. 
ment of 439 

* “Interkama’: Announcement of 479 

* Nuclear, Second Annual: Announcement of 128 

* Vacuum Techniques, First International: Ap. 
nouncement of 560 

Contents of the Current Issues of the Proceedings 5}, 
121, 186, 240, 301, 359, 434, 480, 525, 558, 612, 
662 

Conventions 

* Aircraft Electrical Equipment (See under Aircraft) 

* Communication, Electronic Engineering and 
Nuclear Techniques (Canadian Sections of 
LR.E.): Announcement of 361 

* Materials Handling: Announcement of 530 

* Radio Aids to Aeronautical and Marine Navigs- 
tion: Announcement of 615 

* Radiolocation (1946): Availability of special issues 
of Journal 126 

Conversazione (1958): Announcement of 645 

Cooper, A., and Drew, D. A. Opening of Measure. 
ment and Control Section Discussion on The 
Analysis of Waveforms 365 

Cooper, Andrew R. The First Rung 567 

Coover, M. S. Speech at discussion on Trans- 
atlantic Telephone Cable 321 

Copper Belt (Rhodesia), Electricity for the 43 

Copper Resources, The World’s: Report of lecture of 
Utilization Section delivered by H. J. Miller 483 

Corporate Member, Expulsion of 664 

Correction to Journal 247 

Correspondence 33, 109, 174, 213, 272, 319, 430, 
470, 539, 606, 643 

* Bell, D. A. Universities and Heavy Electrical 
Engineering 174 

* Brownless,(Mrs.)V.T. Engineering Manpower 110 

* Davis, B. J. ‘Chartered’ 35 

* Dickson, J. G. Industrial Management for Pro- 
fessional Engineers 539 

* Gange, H. G. Science for Modern Life 212 

* Hore, R. A. High-Voltage Circuit-Breakers 10 

* Horgan, M. O’C. Ars Martis Comes 272 

* Jarvis, C. Mackechnie. The Original Wilde 
Generator 606 

* Jones, Nelson. Ars Martis Comes 643 

* Keen, A. W. Transactive Network Elements 213 

* McLean, F.C. Radio Reception in India 111 

* Montgomerie, G. A. Information Input to Com- 
puting Machines 319 

* Morris, David. Ideal Active Elements 272 

* Mukhin, I. S. Machine Translation 110 

* Porte, R. G. Ars Martis Comes 470 

* Robinson, O. D. Appearance Design 34 

* Russell, Sir Gordon. Appearance Design 114 

+ Sharpe, G. E. Ideal Active Elements 33, 430 

* Thomas, A. G. G. Dimensions in Dispute 643 

* Tompsett, D. H. Alternator Field Currents and 
Reactances 274 

+ Wallcroft, F.E. Ars Martis Comes 214 

* Williams, Denis. Machine Translation 34 

Correspondence addressed to The Institution: 
Reference number on 299, 663 

Correspondence in the Journal: publication of 126 

Cosslett, V. E., and Oatley, C. W. Report of 
lecture entitled Recent Developments in X-Ray 
and Electron Microscopy to Radio and Tele 
communication Section 367 

Council (Institution) representative on Supply 
Section Committee: Nomination of 613 

Council of The Institution 

* 1956-57: Constitution of 55, 242, 447 

* 1957-58: Constitution of 438, 563, 617 

Courier to Carrier in Communications, Twenty-Sixth 
Faraday Lecture delivered in Malaya and Singa- 
pore 287 

Coutie, G. A., and Box, G. E. P. (See Box, G. E. P.) 

Cox, C. B. Frost Prevention in Concrete by Electrical 
Means 86 

Crawford, F. W., and Edels, H. (See Edels, H.) 
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Crompton Premium: Award to F. C. Williams, E. R. 
Laithwaite, L.S. PiggottandP.J.Lawrenson 478 

Cullwick, E. G. Award of a Non-Section Premium 
479 


D 


Daniel, E. D., Axon, P. E., and Frost, W. T. Award 
of a Radio and Telecommunication Section 
Premium 478 

Davey, E. L., Brazier, K. S., Gibson, J. N., Ingledow, 
T., and Fairfield, R. M. (See Ingledow, T.) 

Declaration on Fair Copying of Scientific Information 
(Royal Society) 527 

Denham, J. A. Award of a Graduate and Student 
Premium 479 

Denton, J. J., and Hartshorn, L. (See Hartshorn, L.) 

Denton, T. C. Renewal of award of I.M.E.A. Scholar- 
ship 559 

Developments in Long-Distance Radiotelegraphy by 
H. B. Law (See also p. 48) 149 

Dielectrics, Breakdown in: Summary of Measurement 
and Control Section Discussion 188 

Digital Computers, Course on: Announcement of 
300 

Digital Computers, General Applications of: Address 
by A. D. Booth 246, 629 

Dimensions in Dispute 582 

Dinner, Annual: Report of 256 

Disc Brakes for Railway Coaches: Trials of 119 

Discussions 

Presentation of, at meetings 246, 527 

* Section (See under name of Section) 

+ Submission of written contributions to 246, 527 

District Meetings (See Meetings) 

Dounreay Atomic Energy Establishment 409 

Dr. Arnold’s Ghost by J. Bronowski 156 

Drew, D. A., and Cooper, A. (See Cooper, A.) 

D.S.I.R. booklets on Problems of Progress in Industry: 
Publication of 658 

Duddell Premium: Award to G. L. Grisdale, J. G. 
Morris and D.S. Palmer 478 

Duddell Scholarship: Award to R. H. Ogborn 559 

Durham University Postgraduate Diplomas in 
Applied Electronics and Electrical Power 
Engineering: Announcement of courses for 362 


E 


Eadie, T. W. Remarks at discussion on Trans- 
atlantic Telephone Cable 321 

Earls, J. C. Award of a Graduate and Student 
Premium 479 

East Anglian Graduate and Student Section: Defer- 
ment of formation of 444 

East Anglian Sub-Centre 

* Address by Chairman, 1956-57: Article based on 
211 

* Death of Mr. F. L. Best: Report of 444 

' Meetings: Report of 444 

* Summer Visit: Announcement of 444 

East Midland Centre: Report of meetings 252 

Eccles, J. 

* Report of Lecture on Visit of British Electricity 
Supply Delegation to the Soviet Union 46 

* Three weeks in the U.S.S.R. 142 

Economic Commission for Europe: Publications of 
118, 436 

E.D.A. Exhibit at The Building Centre: Photograph 
of 651 

Edels, H., and Crawford, F. W. Arc Interruption. 
Part 2: Theory and Experiment on Gap Recovery 
88 

Education and Training 

‘ Applied Electronics, Postgraduate Diploma in 
(University of Durham): Announcement of 
course for 362 

‘ Birmingham, City of, Education Department, 
Advisory Committee for Electrical Engineering: 
Nomination of representative on 613 


INDEX, 1957 


Education and Training (contd.) 
- Birmingham College of Technology, Advisory 
Committee for Electrical Engineering: Nomina- 
tion of representative on 613 
- Bolton Technical College, Engineering Advisory 
Committee: Nomination of representative on 
613 
* Brunel College of Technology: Nomination of 
representative on Governing Body 439 
- Cardiff College of Technology and Commerce: 
Nomination of representative on Governing 
Body 360 
- Careers Exhibitions: Institution’s stand at 49 
- City and Guilds of London Institute: 
Electro-Deposition of Metals, Advisory Com- 
mittee on: Nomination of representative on 
360 

Examinations in Engineering Drawing, Explora- 
tory Committee on: Nomination of repre- 
sentative on 439 

Technical Authorship, Exploratory Committee 
for: Nomination of representative on 360 

- Computing, Automatic, Summer School in: 
Announcement of 300 

Digital Computers, Course on: Announcement of 
300 

* Discussion Circle (London), Exhibition of Teaching 

Apparatus: Announcement of 360 


* Electrical Engineering Education, Bulletin of: 
Particulars of 361 
- Electrical Power Engineering, Postgraduate 


Diploma in (University of Durham): Announce- 
ment of course for 362 

* Electronics at Work, Exhibition of 185, 368 

- Engineering Education in the Soviet Union: Report 
on 54, 195, 247, 254, 486, 614 

- Information Engineering, Course in: Announce- 
ment of 361 

* Leeds College of Technology, Electrical Engineer- 
ing Trades Advisory Sub-Committee: Nomina- 
tion of representative on 613 

* London and Home Counties Regional Advisory 
Council for Higher Technological Education: 
Publications issued by 184, 529 

* Microwave Physics, Course on: Announcement of 
529 

* North Midland Discussion Circle: Report of 
meetings 192 

- Nuclear Energy, Basic Course in: Announcement 
of 127 

* Plastics Industry Education Fund: Award of 
Training Grants, 1957 362 

* Reactor Technology Courses: Announcement of 
362 

* Rutherford College of Technology: Nomination of 
representative on Governing Body 299 

* Science, Postgraduate Courses in (Liverpool 
University): Announcement of 184 

* South-West, Regional Council for Further Educa- 
tion for the, Northern Area Engineering Advisory 
Sub-Committee: Nomination of representative 
on 360 

* Teachers for Technical Colleges, The Supply and 
Training of: Publication of 362 

- Tensor Analysis, Course on: Announcement of 53 

* Training Britain’s Engineers by R.G. Lunt 275 

* Training of Graduates, The: Publication of 128 

* University Education, The Place of Engineering in 
(Third Graham Clark Lecture) 8, 196, 248 

Education, Ministry of, Report on Supply and 
Training of Teachers for Technical Colleges: 
Publication of 362 

Elections and Transfers 
476, 531, 606 

Electric Power Collection at the Science Museum 416 

Electrical Development Association Sub-Committee 
on Installation of Storage Block Heaters: 
Appointment on 183 

Electrical Development in Kuwait by J. D. Addison 
202 


122, 176, 236, 298, 358, 437, 


Electrical Engineering Education, Bulletin of: Par- 
ticulars of 361 

Electrical Exhibitions Committee: Appointment on 
613 

Electrical Installations in Ships: Publication of, by 
LE.C. 516, 561 

Electrical Power Engineering, Postgraduate Diploma 
in (University of Durham): Announcement of 
course for 362 

Electrical Safety 627 

Electrical Science and the Electrical Industry by G. H. 
Rawcliffe 81, 245 

Electrical Sheet Steels for Power Transformers by F. 
Brailsford 569 

Electricity and Productivity Conference and Exhibi- 
tion (Dublin): Report of 306 

Electricity for the Copper Belt (Rhodesia) 43 

Electricity from Atoms Exhibition: Report of 155 

Electricity in Mining and Metallurgy, Congress on: 
Announcement of 439 

Electricity Rates—Administrative Regulations con- 
cerning the Supply of Electricity: Publication of 
O.E.E.C. Report on 232 

Electricity Supply Industry in Europe: Publication of 
O.E.E.C. Report on 231 

Electroluminescence and its Applications by J. N. 
Bowtell 454 

Electronic Age, The by R. C. G. Williams 9 

Electronic Computer Exhibition: Announcement of 
479 

Electronic Engineering, Nuclear Techniques and 
Communication, Convention on: Announcement 
of 361 

Electronics at Work, Exhibition of 185, 368 

Electronics in Industry, Conference on: Announce- 
ment of 184 

Electrostatic Loudspeaker, The by D. T. N. Williamson 
460 

Energy (Electric) Statistics for Europe, 
Bulletin of: Publication of 118 

Energy Supplies during the next Fifty Years by J. A. 
Sumner 211 

Engineering Education in the Soviet Union: Report 
on 54, 195, 247, 254, 486, 614 

Engineering Efficiency, Economics and Expediency by 
P. J. Ryle 10, 48 

Engineering, Electrical, The History of by C. Mac- 
kechnie Jarvis 310 

Engincering Institute of Canada: Joint meeting with 
I.E.E. and American Institute of Electrical 
Engineers 320 

Engineering Institutions oversea: Reciprocal arrange- 
ments with 185, 560 

Engineering Manufacture, Technology of: Announce- 
ment of Conference on 614 

Engineering Societies, Homes of: Publication of 
booklet on 126 

Engineering Womanpower 542 

Engineering Writing and Speech, I.R.E. Professional 
Group on: Formation of 439 

Engi s and Shipbuilders in Scotland, Institution 
of: Report of Centenary Celebrations 516 

E.R.A.: Appointment of H. G. Taylor as Director 
128 

E.R.A.: Appointments in 560 

E.R.A. Centre, New, at Leatherhead 540 

E.R.A. Reports: Publication of 117, 231, 435, 515, 
601, 657 

Essay competition organized by publishers 
Research: Particulars of 300 

Europe, Economic Commission for: Announcements 
of publications of 118, 436 

Europe, Elect-icity Supply Industry in: Publication 
of O.E.E.c. Report on 231 

EUSEC: Publication of booklet concerning Homes of 
Other Engineering Societies 126 

Evans, Sir Ifor. Delivery of Third Graham Clark 
Lecture 8, 196, 248 

Examination (The Institution) 

* Regulations, New issue of 246 

* Successful candidates 239, 609 


Annual 
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Exhibitions 
- ‘The Atom 1957’: Announcement of 530 
* Brussels Universal and International, 1958 
Announcement of 128 
British Industry at 581 
Solid State Physics, International Conference 
on: Announcement of 530 
Vacuum Techniques, First International Con- 
gress on: Anncuncement of 560 
+ Careers: Institution’s stand at 49 
- Electric Power Collection (Science Museum): 
Opening of 416 
+ Electricity and Productivity Conference and 
Exhibition (Dublin): Report of 306 
* Electricity from Atoms: Report of 155 
* Electronic Computer: Announcement of 479 
* Electronics at Work: 
Announcement of 185 
Report of 368 
* ‘Interkama’: Announcement of 479 
* Radio Hobbies: Announcement of 530 
* Teaching Apparatus: Announcement of 360 
* Telford: Two of exhibits at 521 
Expanding Telephone Services on Tees-Side by F. W. 
Allan 414 
Expulsion of Corporate Member 664 


F 


Fahie Premium: Award to J. W. Allinatt, E. D. J. 
Jones and H.B. Law 479 

Fairfield, R. M., Davey, E. L., Brazier, K. S., Gibson, 
J. N., and Ingledow, T. (See Ingledow, T.) 

Fairfield, R. M. The Submarine Power Cable to 
Vancouver Island (See also p. 229) 534 

Faraday Lecture, Twenty-Sixth: Presentation of, in 
Malaya 287 

Faraday Lecture, Twenty-Eighth: Nuclear Energy in 
the Service of Man 52, 193, 252, 305, 306, 363, 
444, 445, 446 

Faraday Medal: 

Award to Dr. Waldemar Borgquist 
Award to Sir Gordon Radley 663 

Farr, C. A. Ring Circuit Electrical Installations for 
Housing 436 

Ferguson, C. F. Award of a Graduate and Student 
Premium 479 

Fifty Years of Membership: List of members 128 

Finnish Engineers, Association of: Change of name of 
127 

First Rung, The 567 

Flack, D.C. Award of Webber Premium 479 

Fleming (Ambrose) Premium: Award to H. E. M. 
Barlow 478 

Fleming (Sir Arthur) Scholarship: Award to P. G. 
Bickerton 559 

Flush-Jet Bedding of River Cables by Postrat Schréder 
418 

Forewords 1, 73, 137, 195, 253, 309, 371, 451, 489, 
533, 567, 627 

Forthcoming Events 38, 120, 180, 241, 298, 370, 437, 
475, 524, 556, 611, 661 

Fowler, C. S., Pressey, B. G., and Ashwell, G. E. 
(See Pressey B. G.) 

Franklin (Benjamin) Medal 

* Awarded to Prof. F. C. Williams 128 

* Conditions of award 128 

Franks, Sir Oliver. Proposal cf toast of ‘The Institu- 
tion’ at Annual Dinner 258 

Freer Trade in Europe: Publication of bookleton 473 

Frost, W. T., Daniel, E. D., and Axon, P. E. (See 
Daniel, E. D.) 

Frost Prevention in Concrete by Electrical Means by 
C. B. Cox 86 

Fuel, Institute of: Admission as member of British 
Nuclear Energy Conference 665 


G 


Gadbury, G. A. H. Award of a Thorrowgood 
Scholarship 559 


672 


125, 325 


Garton, C. G., and Mason, J. H. Opening of 
Measurement and Control Section Discussion on 
Breakdown in Dielectrics 188 

Giant Telescope at Jodrell Bank, The 501 

Gibson, H. J. Address as Chairman of Utilization 
Section (1956-57) 11 

Gibson, J. N., Ingledow, T., Fairfield, R. M., Davey, 
E. L., and Brazier, K. S. (See Ingledow, T.) 

Gilford, C. L. S., and Somerville, T. (See Somerville, 
T.) 

Gill, Sir Archibald 

- Attendance at Annual Dinner-Dance of Scottish 
Centre 132 

* Remarks at discussion on Transatlantic Telephone 
Cable 321 

Girls in Engineering, Careers for, Conference on 
362, 542 

Glover, W. F., and Buckley, S. E. Award of a 
Radio and Telecommunication Section Premium 
478 

Goldenberg. H. Award of John Snell Premium 478 

Goodall, S. E. Attendance at Annual Dinner and 
Dance of West Wales (Swansea) Sub-Centre 51 

Goodenough, J. B. Award of a Radio and Tele- 
communication Section Premium 478 

Goodman, L. Landon. Varying Attitudes on Tech- 
nical Change in Industry 538 

Graduate and Student Premiums: Awards of 479 

Graduate and Student Sections: Officers 245, 450, 
566 

Graduate Training: Publication of report on 128 

Graduates’ subscriptions: Reduction during period 
of National Service 247, 615 

Greanias, E. C., Hoppel, C. J., Kloomok, M., and 
Osborne, J. S. Award of a Measurement and 
Control Section Premium 478 

Griffith, Miriam V. The Heat Pump 372 

Grisdale, G. L., Morris, J. G., and Palmer, D. S. 
Award of Duddell Premium 478 


H 


Haine, M. E., and Jervis, M. W. Award of Silvanus 
Thompson Premium 478 

Harries, J. Vaughan. Address as Chairman of Utili- 
zation Section (1957-58) 576 

Hartley, Sir Harold 

* Honorary Membership: 
Election to 125 
Presentation with certificate of 324 

Hartshorn, L., and Denton, J. J. Award of Mather 
Premium 478 

Harwell Reactor School: Announcement of Basic 
Course in Nuclear Energy 127 

Hayes, E. W., and Page, H. Award of a Radio and 
Telecommunication Section Premium 478 

Heads in the Sand 195 

Heat Pump, The by Miriam V. Griffith 372 

Heaviside Premium: Award to D. G. Lampard 479 

Hermes—A New Isotope Separator 153 

Heylen A. E.D. Award of a Graduate and Student 
Premium 479 

High-Cavacity Alternators for Power Stations by 
W. J. Carfrae 74 

High Voltages, The Measurement of, with Indicating 
or Recording Instruments: Measurement and 
Control Section Informal Lecture 666 

Higher Technology, Bulletin of Special Courses in: 
Publication of 529 

Higher Technology, Special Courses in: Announce- 
ment of 54 

Hill, Dr. the Rt. Hon. Charles. Response to toast of 
‘Our Guests’ at Annual Dinner 263 

Hinton, Sir Christopher. Lecture at Symposium on 
Calder Works Nuclear Power Plant: Report of 
12 

History of Electrical Engineering, The by C. 
Mackechnie Jarvis 310 

Holland, The Radio and Telecommunication Section in 


Holmes, A. W. Industrial Management for Profes. 
sional Engineers: The Manager and Delegation 
206 

Homes of Some Engineering Societies in Western 
Europe and the United States of America; 
Publication of booklet 126 

Hong Kong Joint Oversea Group: Report of meetings 
561 

Honorary Membership, Elections to: 

* Sir Noel Ashbridge 125, 322 

- Sir Harold Hartley 125, 324 

- Mr. H. T. Young 663 

Honours and Distinctions Conferred on Members 
125, 246, 438 

Hopkinson (John) Premium: Award to E. T. Norris 
478 

Hoppel, C. J., Kloomok, M., Osborne, J. S., and 
Greanias, E. C. (See Greanias, E. C.) 

Housing, Ring Circuit Electrical Installations for by 
C. A. Farr: Publication of 436 

Howard, P.R. Award of a Measurement and Con- 
trol Section Premium 478 

Hungary, Electrical Engineering Students from: 
Acknowledgement of support for 127 

Hydro-Electric Power in the Soviet Union, Develop- 
ment of: Report of British delegation’s visit 247, 
531, 560 

Hydro-Power Engineering, Bursaries in: Announce- 
ment of 300 


I 


Illuminating Engineering Society, Summer Meeting 
1958: Announcement of 663 

I.M.E.A. Scholarship: Renewal of award to T. C. 
Denton 559 

Imperial College of Science and Technology 
(London), Bursaries in Hydro-Power Engineer- 
ing: Announcement of 300 

Industrial Management for Professional Engineers 

- Duties of a Manager, The by J. Parsons 138 

* Management and Efficiency by C. C. Birch 377 

+ Manager, The, and Delegation by A. W. Holmes 
206 

* Manager, The, and Finance by H. A. V. Bulleid 348 

+ Manager, The, and His Men by A. Jackson 268 

: Manager, The, as a Member of a Team by Sir 
Geerge Nelson 452 

Industrial Process Heating, Committee on the Appli- 
cation of Electricity to: Appointment on 360 

Industry, Electronics in: Announcement of Con- 
ference on 184 

Industry, Problems of Progress in: Publication of 
booklets by D.S.1L.R. 658 

Industry, Revolving Loan Fund for: Announcement 
of 184 

Industry, Varying Attitudes on Technical Change in 
by L. Landon Goodman 538 

Information Engineering, Course in (University of 
Birmingham): Announcement of 361 

Infra-Red Radiation: Forty-Eighth Kelvin Lecture 
delivered by G. B. B. M. Sutherland 322 

Ingledow, T.. Fairfield, R. M., Davey. E. L., Brazier, 
K.S, and Gibson, J. N. Award of Institution 
Premium 478 

Inquiring Mind, The 289 

Insignia Award in Technology (City and Guilds of 
London Institute) 

* Particulars of 53 

* Recipients of 53, 186, 361 

Institute of Fuel: Admission as member of British 
Nuclear Energy Conference 665 

Institute of Metals: Admission as member of British 
Nuclear Energy Conference 126 

Institute of Physics: Report of Joint Meeting with 
Adelaide Branch 484 

Institute of Radio Engineers: Announcement of 
discussion on Microwave Ferrites 53 

Institute of Radio Engineers (Australia): Report of 
joint meeting 307 
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Institute of Radio Engineers (Canadian Sections), 
Convention on Communication, Electronic 
Engineering and Nuclear Techniques: Announce- 
ment of 361 

Institute of Radio Engineers, Professional Group on 
Engineering Writing and Speech: Formation of 
439 

Institute of Radio Engineers, Professional Group on 
Nuclear Science: Announcement of meeting 
361 

Institute of Radio Engineers, Professional Groups’ 
Affiliation Scheme: Announcement of 529 

Institute of Radio Engineers, Transactions of Pro- 
fessional Groups: Subscription rates 439 

Institution of Civil Engineers: Joint meetings with 
LE.E. and Institution of Mechanical Engineers 
54, 247, 248, 486, 531, 560, 614 

Institution of Civil Engineers: Publication of Pro- 
ceedings of 54 

Institution of Engineers and Shipbuilders in Scotland: 
Report of Centenary Celebrations 516 

Institution of Engineers, Australia: Reports of joint 
meetings 484, 616 

Institution of Mechanical Engineers: Joint meetings 
with LE.E. and Institution of Civil Engineers 
54, 247, 248, 486, 531, 560, 614 

Institution, The 

- Annual Dinner: Report of 256 

: Annual General Meeting 246, 399 

- Annual Report for 1956-57 381 

: Building: Reconstruction of 253, 354, 637 

* Conversazione (1958): Announcement of 645 

* Council of (See Council) 

» Examination (See Examination) 

: Officers of (See Officers) 

- Premium: Award to T. Ingledow, R. M. Fairfield, 
E. L. Davey, K. S. Brazier and J. N. Gibson 
478 

: Special General Meeting 354, 637 

Instrumentation and Computation in Process 
Development and Plant Design, Symposium on: 
Announcement of 664 

Insulating Oils, Symposium on: Announcement of 
664 

Insulation, Electrical, American Conference on: 
Announcement of Annual Meeting 479 

Interference from Industrial, Scientific and Medical 
Equipment, Advisory Committee on: Constitu- 
tion of 126 

‘Interkama’: Announcement of 479 

International Electrotechnical Commission 

‘ Capacitors for Power Systems, International 
Specification for: Publication of 658 

* Electrical Installations in Ships, Code for: Publi- 
cation of 516, 561 

.. Moscow meetings: Report of 547 

International Geophysical Year, The 73 

International Geophysical Year, The: Publication of 
booklet on 473 

International Standards, The National Acceptance of: 
Le Maistre Memorial Lecture delivered by 
R.O. Kapp 547 

Invention and Nature: Annual Lecture of Measure- 
ment and Control Section delivered by F. W. 
Meredith 481, 490 

Iraq and Persian Gulf Joint Oversea Group 

* Address by Chairman, 1956-57: Article based on 
202 

‘ Reports of meetings 45, 194, 307, 561 

Irish Oversea Branch 

* Annual Dance: Report of 306 

* Electricity and Productivity Conference and 
Exhibition: Report of 306 

* Meetings: Report of 306 

Iron and Steel Institute: Ad ion as 
British Nuclear Energy Conference 126 

Irradiated Polythene Dielectric 463 

Isotopes in Industry, Course for Directors and 
Executives: Announcement of 528 


ber of 
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J 


Jackson, A. Industrial Management for Prof 
Engineers: The Manager and his Men 268 

Jackson, Willis. Reply to toast of ‘The Institution’ 
at Annual Dinner of North Staffordshire Sub- 
Centre 369 

James, R. E. Award of a Graduate and Student 
Premium 479 

Jarvis, C. Mackechnie. The History of Electrical 
Engineering 310 

Jarvis, E. A. K., Williams, E., and Calverley, H. B. 
(See Calverley, H. B.) 

Jervis, M. W., and Haine, M. E. (See Haine, M. E.) 

Jodrell Bank, The Giant Telescope at 501 

‘Joints and Hinges of the World’ by J. Vaughan 
Harries 576 

Jones, E. D. J., Law, H. B., and Allnatt, J. W. (See 
Allnatt, J. W.) 

Journal, The 

: Availability of special issues of 126 

* Correction to 247 

- Correspondence for publication in 126 

* Opinion Survey 568 


K 


Kandiah, K., and Chaplin, G. B. B. Opening of 
Measurement and Control Section Discussion 
on The Performance of D.C. Amplifiers with 
special reference to the Use of Transistors 366 

Kapp, R. O. Article based on paper by (See 
Dimensions in Dispute) 

Kapp, R. O. Delivery of Le Maistre Memorial 
Lecture 547 

Kelvin Lecture (Forty-Eighth) 322 

Kelvin Medal 

- Award to Sir John Cockcroft 52, 248 

* Awards Committee: Constitution of 52 

Kelvin Premium: Award to H. B. Law 478 

Kennedy, P. F. Letter of Commendation 479 

Kikagati Power Station (Uganda): Purchase of, by 
Uganda Electricity Board 194 

King George VI Memorial Fellowships: Particulars 
of 528 

Kloomok. M., Osborne. J. S., Greanias, E. C., and 
Hoppel, C. J. (See Greanias, E. C.) 

Knight Fund: Award of grant toG. K. Thomas 559 

Kuwait, Electrical Development in by J. D. Addison 
202 


L 


Labour and National Service, Ministry of: Nomina- 
tion of representative on Utilization Section 
Committee 613 

Laithwaite, E. R., Piggott, L. S., Lawrenson, P. J., 
and Williams, F. C. (See Williams, F. C.) 

Lampard, D. G. Award of Heaviside Premium 479 

Lane, F. J. Publication of booklet entitled The 275 kV 
System of the Central Electricity Authority in 
the United Kingdom 473 

Langman, R. D. Award of a Graduate and Student 
Premium 479 

Law, H. B. Award of Kelvin Premium 478 

Law, H. B. Some Developments in Long-Distance 
Radiotelegraphy (See also p. 48) 149 

Law, H. B., Alinatt J. W., and Jones, E. D. J. (See 
Allnatt, J. W.) 

Lawrenson, P. J., Williams, F. C., Laithwaite, E. R., 
and Piggott, L. S. (See Williams, F. C.) 

Lawton, Chester. Remarks at discussion on Trans- 
atlantic Telephone Cable 321 

Lebedev, B. E., and Rokotyan, S. S. (See Rokotyan, 
S. S.) 

Lectures 

- Architecture: Announcement of 614 

* Christmas Holiday: Announcement of 613 

* Faraday (Twenty-Sixth): Presentation of, in 
Malaya 287 





Lectures (contd. 

* Faraday (Twenty-Eighth): Reports of 52. 193, 
252, 305, 306, 363, 444, 445, 446 

» Graham Clark (Third) 8, 196, 248 

* Kelvin (Forty-Eighth) .322 

* Le Maistre Memorial, by R.O. Kapp 547 

* Measurement and Control Section, Annual by 
F, W. Meredith 481, 490 

* Measurement and Control Section, Informal, by 
G. W. Bowdler 666 

* Plastics Institute, Annual: Announcement of 184 

* Radio and Telecommunication Section, by V. E. 
Cosslett and C. W. Oatley 367 

* Supply Section, Annual by S. S. Rokotyan and 
B. E. Lebedev 184, 481 

* Utilization Section, by H. J. Miller 483 

Leeds College of Technology, Electrical Engineering 
Trades Advisory Sub-Committee: Nomination 
of representative on 613 

Le Maistre Memorial Lecture 547 

Letters of Commendation (Graduate and Student 
Premiums) 479 

Leverhuime Research Fellowships and Grants: 
Conditions of award 663 

Library Accessions 41, 123, 181, 233, 295, 355, 433, 
474, 522, 557, 604, 659 

Liverpool University, Course on Tensor Analysis: 
Announcement of 53 

Liverpool University Post-Graduate Courses in 
Science: Announcement of 184 

Local Centres 

* Committees 1956-57 59 

- Officers 243, 448, 564 

Lodge (Oliver) Scholarship: Award to W. A. 
Charleson 559 

London and Home Counties Regional Advisory 
Council for Higher Technological Education: 
Publications issued by 184, 529 

London Electrical Engineers: History of 108 

Londor Graduate and Student Section Committee: 
Nomination of Council’s representative on 
613 

London Report 46, 129, 188, 248. 302, 363, 441, 
481, 531, 666 

* (See also A Review of the Proceedings, and Papers 
published individually this month) 

- Adamson, C., Barnes, L., and Nellist, B. D. The 
Autumatic Solution of Power-System Swing- 
Curve Equations 190 

* Adamson, C., and Wedepohl, L. M. A Dual- 
Comparator Mho-Type Distance Relay utilizing 
Transistors 190 

- Adamson, C., and Wedepohl, L. M. Power System 
Protection, with particular reference to the 
Application of Junction Transistors to Distance 
Relays 190 

: Aldred, A. S., and Doyle, P. A. Electronic-Analogue- 
Computer Study of Synchronous-Machine Tran- 
sient Stability 190 

: Allnatt, J. W., and Jones, E. D. J. An Investigation 
of the Spectra of Binary Frequency-Modulated 
Signals with Various Build-Up Waveforms (See 
also p. 149) 48 

- Alinatt, J. W., Jones, E. D. J. and Law, H. B. 
Frequency Diversity in the Reception of Selectively 
Fading Binary Frequency-Modulated Signals 
(See also p. 149) 48 

- Bates, E. Development of Transportable Thermal 
Storage Space Heaters 441 

* Beck, A. C., Norbury, F. T., and Storr-Best. J. L. 
Frequency-Modulated V.H.F. Transmitter Tech- 
niques 130 

+ Bhatt, P. J. Self-Compensated Alternators 250 

- Calverley, H. B., Jarvis, E. A. K., and Williams, E. 
Electrical Equipment for Rectifier Locomotives 
367 

* Calverley, T. E., and Taylor D. G. Circuit-Cal- 
culations for Rectifier Locomotives and Motor- 
Coaches 368 

* Cameron Brown, C. A., and Gray, A. W. Elec- 
tricity in Modern Commercial Horticulture 191 


673 





London Report (contd.) 

- Clark, H. A. M., Dutton, G. F., and Vanderlyn, 
P. B. The ‘Stereosonic’ Recording and Reproducing 
System 303 

- Clothier, W. K., and Medina, L. The Absolute 
Calibration of Voltage Transformers 129 

- Eccles, J. Lecture on Visit of British Electricity 
Supply Delegation to the Soviet Union 46 

- Gallop, J. W., Vonberg, D. D , Post, R. J., Powell, 
W. B., Sharp, J., and Waterton, P. J. A Cyclotron 
for Medical Research 364 

Haine, M. E., and Jervis, M. W. The Design and 
Performance of a New Experimental Single- 
Transient Oscillograph with Very High Writing 
Speed 249 

- Haine, M. E., and Jervis, M. W. The Ultimate 
Performance of the Single-Trace High-Speed 
Oscillograph 249 

- Hartill, E. R., McQueen, J. G., and Robson, P. N. 
A Deep Electrolytic Tank for the Solution of 
2- and 3-Dimensional Field Problems in Engin- 
eering 441 

- Hayes, E. W., and Page, H. The B.B.C. Sound 
Broadcasting Service on Very High Frequencies 
130 

- Henderson, J. C., and Tillman, J. R. Minority- 
Carrier Storage in Semi-Conductor Diodes 
189 

' Hilton C. G., Law, H. B., Lee, F. J., and Levett, 
F. A. W. Laboratory Test Equipment for Syn- 
chronous Regenerative Radiotelegraph Systems 
(See also p. 149) 48 

- Hobgen, L. B., Spencer, K. A., and Heselgrave, 
P. W. Cathodic Protection 302 

- Humphries, J. D. Earth Electrode Systems for 
Large Electric Stations 303 

* Kaneff, S. Dynamic Operation of an A.C. Network 
Analyser 190 

* Laithwaite, E. R., and Lawrenson, P. J. A Self- 
Oscillatory Induction Motor for Shuttle Pro- 
pulsion 131 

Law, H. B. The Detectability of Fading Radio- 
telegraph Signals in Noise (See also p. 149) 48 

- Law, H. B. The Signal/Noise Performance Rating 
of Receivers for Long-Distance Synchronous 

Radiotelegraph Systems using Frequency Modu- 
lation (See also p. 149) 48 

: Law, H. B., Lee, F. J., Looser, R. C., and Levett, 
F. A. W. An Improved Fading Machine (See also 
p. 149) 48 
* Lovering, W. F., and Britten, D. B. A Simple 
Transformer Bridge for the Measurement of 
Transistor Characteristics 302 

* Lynch, A. C. A Bridge Network for the Precise 
Measurement of Direct Capacitance 302 

- Lynch, A. C. A Method for the Precise Measure- 
ment of Permiitivity of Sheet Specimens 302 

* MacLusky, G. J. R. An Analogue Computer for 
Nuclear Power Studies 366 

* MacLusky, G. J. R. The Application of Analogue 
Methods to Compute and Predict Xenon 
Poisoning in a High-Flux Nuclear Reactor 366 

* Magowan, J. M. Voltage Performance of Series 
Capacitors in Transmission and Distribution 
Lines 483 

* Mangnall, D. The Metal Rectifier and its Importance 
to the Electrical Engineer 250 

* Mortley, W. S. Frequency-Modulated Quartz 
Oscillators for Broadcasting Equipment 130 

* Moule, J. W., and Stevenson, W. M. Electrical 
Floor Warming 441 

* Nambiar, K. P. P., and Boothroyd, A. R. Junction- 
Transistor Bootstrap Linear-Sweep Circuits 189 

* Norris, E. T. The Mechanical Strength of Power 
Transformers in Service 249 

* Oakes, F. Design Consideration of Junction-Tran- 
sistor Oscillators for the Conversion of Power 
Jrom Direct to Alternating Current 189 

* Richards, C. E., Walker, E. V., and Lynch, A. C. 
An Experimental Study of High-Permeability 
Nickel-Iron Alloys 302 


674 


London Report (contd.) 


- R.-Shersby-Harvie, R. B., Mullett, L. B., Walkin- 
shaw, W., Bell, J. S., and Loach, B. G. A 
Theoretical and Experimental Investigation of 
Anisotropic-Dielectric-Loaded Linear Electron 
Accelerators 188 

- Stewart, G. F. The Automatic Factory 250 

- Tagg, G. F. The Measurement of Earth Loop 
Resistance 129 

- Thomas, A. Morris, and Oakeshott, D. F. Choice 
of Insulation and Surge Protection of Overhead 
Transmission Lines of 33kV and Above 131 

- Williams, F. C., Laithwaite, E. R., and Piggott, 
L. S. Brushless Variable-Speed Induction Motors 
131 

Lucas, G. S. C. 

Attendance at Annual Dinner-Dance of North 
Midland Centre 446 

- Attendance at Engineers’ Ball (Rugby) 445 

* Lecture to Rugby Sub-Centre: Report of 445 

Lunt, R. G. Training Britain’s Engineers 275 


M 


McDonald, D. Reports of lecture delivered in 
Australia 440, 484 

McKillop, V. A. Speech at discussion on Trans- 
atlantic Telephone Cable 322 

Maclaren, Sir Hamish 

Attendance at Annual General Meeting of North- 
Eastern Centre 444 
Attendance at Centenary Celebrations of The 

Institution of Engineers and Shipbuilders in 
Scotland 516 

- Attendance at meeting of Northern Ireland Centre 
251 

- Presentation of Premiums to members of Rugby 
Sub-Centre 444 

- Seconding of vote of thanks to Dr. G. B. B. M. 
Sutherland for his Kelvin Lecture 326 

McPetrie. J. S. Address as Chairman of Radio and 
Telecommunication Section (1957-58) 586 

Magowan, J. M. Award of Oversea Premium for 
Senior Members 479 

Malaya, Presenting the Faraday Lecture in by Dennis 
Smith 287 


Management, British Institute of: Announcement of 


Summer School in Production Management 247 


Management for Professional Engineers, Discussions 


on: Announcement of 528 
Manchester University: 
Reynolds Society 53 


Manufacturers, Small, Loans for: Announcement of 


184 
Marine and Aeronautical Navigation, Radio Aids to: 
Announcement of Convention on 615 


Mason, J. H., and Garton, C. G. (See Garton, C. G.) 
Materials Handling, Convention on: Announcement 


of 530 


Mather Premium: Award to L. Hartshorn and J. J. 


Denton 478 
Measurement and Control Section 
- Address by Chairman 
1956-57: Summary of 9, 46 
1957-58: Summary of 585 
- Annual Dinner: Report of 47 


- Annual Lecture entitled Invention and Nature by 


F. W. Meredith 481, 490 


- Committee: Appointment of National Physical 


Laboratory representative on 613 

* Discussions: 
Analysis of Waveforms 365 
Breakdown in Dielectrics 188 
Performance of D.C. Amplifiers 366 


+ Joint Meetings with Radio and Telecommunication 


Section: Reports of 188, 249 


- Joint Meetings with Supply Section: Reports of 


190, 366 
+ Lecture (Informal) by G. W. Bowdler 666 
- Meetings: Reports of 46, 129, 302, 441, 481, 666 


Formation of Osborne 


Measurement and Control Section (contd.) 
‘ Premiums: Awards of 478 
- Summer Visit 185 
Measuring, Instrumentation and Automation, Inter. 
national Congress and Exhibition of: Announce- 
ment of 479 
Mechanical Engineers, Institution of: Joint Meetings 
with I.E.E. and Institution of Civil Engineers 
54, 247, 248, 486, 531, 560, 614 
Medina, L., and Clothier, W. K. (See Clothier, W. K.) 
Meetings 
- Annual General 246. 399 
* Centre and Sub-Centre: Reports of 49, 132, 192, 
251, 304, 368, 442, 486, 532, 562, 667 
* District: 
Announcements of 54, 120, 180, 530, 558, 615, 
661 
Reports of 49, 135, 191, 250, 304, 666 
- Joint meeting with American Institute of Electrical 
Engineers and Engineering Institute of Canada 
320 
- Joint meetings with Institutions of Civil and 
Mechanical Engineers 54, 247, 248, 486, 531, 
560 
* London: Reports of 46, 129, 188, 248. 302, 363, 
441 481, 531, 666 
+ Ordinary: Reports of 46, 129, 302, 364 
- Section (See under names of Sections) 
* Special General 354, 637 
- Summer (1957): Announcement of 127 
Report of 503 
- Summer (1958): Announcement regarding 613 
- Summer (1959): Announcement of 613 
Members, Announcements to 52, 125, 183, 246, 299, 
360, 438, 477, 527, 559, 613, 663 
Members 
- Correspondence from: Use of reference number on 
299 
- Guests of: Introduction at meetings 527 
* Professional conduct of 186 
: Register of: Changes of address 52, 299, 663 
' Subscriptions: Waiving of 360 663 
* Travelling to and from United Kingdom: Letter 
from Secretary 52, 439 
Membership 
» Fifty Years of: List of members 128 
- Honorary (See Honorary) 
Meredith, F. W. Annual Lecture entitled Invention 
and Nature to Measurement and Control Section 
481, 490 
Mersey and North Wales Centre 
- Annual Dinner-Dance: Report of 443 
* Annual General Meeting: Report of 442 
* Death of Mr. E. J. Evans: Report of 133 
- Death of Mr. T. Smith: Report of 443 
+ Golf Competition: Report of 443 
* Meetings: Reports of 133, 443 
- Summer Meeting: Report of 562 
Metallurgical Institutes: Admission as members of 
British Nuclear Energy Conference 126 
Metallurgy and Mining, Electricity in: Announce- 
ment of Congress.on 439 
Metallurgy Symposium: Announcement of 614 
Metals, Institute of: Admission as member of British 
Nuclear Energy Conference 126 
Microwave Ferrites, Discussion on: Announcement 
of 53 
Microwave Physics, Course on (Battersea College of 
Technology): Announcement of 529 
Miller, H. J. Report of lecture entitled The World’s 
Copper Resources to Utilization Section 483 
Milnes, A. G. Award of a Radio and Telecom- 
munication Section Premium 478 
Mind, Inquiring, The 289 
Mining and Metallurgy, Electricity in: Announce- 
ment of Congress on 439 
Model Forms of General Conditions of Contract, 
Committee on: Appointments on 183 
Monographs published individually this month 36, 
114, 175, 228, 292, 356, 428, 471, 519, 551, 
599, 654 
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Monographs published individually tais month (contd.) 
- Adamson, C., and El-Serafi, A. M. S. Simulation 
of the Transient Performance of Synchronous 
Machines on an A.C. Network Analyser 114 
: Allen, P. H. G. The Thermal Properties of High- 
Voltage Insulants 429 
- Allison, J. Variations of Characteristic Impedance 
along Short Coaxial Cables 654 
- Atkins, W. T. J. An Improved Electromagnetic 
Analogue 599 
Banks, J. H. Analysis of Transient Conditions 
Accompanying Switching Operations in Three- 
Phase Power Systems 357 
Barton, T. H., and Ahmad, V. The Measurement 
and Prediction of Induction Motor Stray Loss at 
Large Slips 36 
: Barton, T. H., and Ahmad, V. The Measurement of 
Induction-Motor Stray Loss and its Effect on 
Performance 519 
+ Beddoes, M. P. A Variable-Velocity Scanner for 
Magnetic Deflection of a Scanning Spot 356 
: Blackband, W. T. A Graphical Approach to the 
Study of Irregularities in Transmission Lines 292 
: Bondi, H., and Mukherji, K. C. An Analysis of 
Tooth-Ripple Phenomena in Smooth Laminated 
Pole-Shoes 114 
* Brown, J. L. A Simplified Derivation of the Fourier 
Coefficients for Chebyshev Patterns 599 
: Carter, G. W., and Loh, S. C. The Approximate 
Calculation of the Electric Field between a Rod 
and a Concentric Ring by means of Toroidal 
Functions 357 
Cooper, R. I. B., and Riddlestone, J. The Variation 
with Current and Inductance of Metal Transfer 
between Contacts of Palladium and Silver 655 
Crompton, J. W. A Contribution to the Design of 
Multi-Element Directional Couplers 228 
* Cruickshank, A. J. O. Generalized Operators for 
the Approximate Steady-State Analysis of Linear 
and Non-Linear Circuits 551 
* Cullen, A. L. A Note on the Excitation of Surface 
Waves 292 
Cullen, A. L., and French, H A. An Instrument for 
the Absolute Measurement of Low-Level Micro- 
wave Power in the 3cm Band 292 
* Davies, W. The Sliding Contact of Graphite and 
Copper 655 
Douce, J. L. A New Technique for Evaluating the 
Response of a Non-Linear Element to Sinusoidal 
and Random Signals 551 
* Ellesworth, G. Some Characteristics of Double- 
Exponential Pulse-Shaping Networks in High- 
Voltage Impulse Generators 228 
' Fatehchand,R.R.T. The Electrical Breakdown of 
Gaseous Dielectrics at High Frequencies 356 
Fearnside, K., and Briggs, P.A.N. The Mathemati- 
cal Theory of Vibratory Angular Tachometers 599 
Field, J. C. G. The Design of Automatic-Gain- 
Control Systems for Auto-Tracking Radar 
Receivers 551 
' Freeman, E. A. An Approximate Transient Analysis 
of a Second-Order Position-Control System when 
Backlash is present 519 
* Goldenberg, H. The Calculation of Cyclic Rating 
Factors and Emergency Loading for One or More 
Cables Laid Direct or in Ducts 429 
* Gouriet, G. G. Two Theorems concerning Group- 
Delay with Practical Application to Delay 
Correction 655 
* Greig, J., and Mukherji, K. C. An Experimental 
Investigation of Tooth-Ripple Flux Pulsations in 
Smooth Laminated Pole-Shoes 114 
* Gurnett, K. W., and Hilbourne, R. A. Distortion 
due to the Mismatch of Transistors in Push-Pull 
Audio-Frequency Amplifiers 229 
* Harper, P. G., and O’Dwyer, J. J. Electric Field 
Strength between Crossed and Parallel Circular 
Cylinders 292 
* Head, J. W., and Oulton, Gwynneth M. Coefficients 
for ‘Decomposition’ of Functions into Laguerre- 
Function Series 471 
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Monographs published individually this month (contd.) 

- Hutcheon, L C. Properties of Some D.C.-A.C. 
Chopper Circuits 36 

- Jacobsen, B. B. Thermal Noise in Multi-Section 
Radio Links 599 

- Jaeger, J. C., and Newstead, G. Transient Heating 
of Buried Cables 471 

* Jelonek, Z. J., and Cowan, C. I. Synchronized 
Systems with Time Delay in the Loop 175 

- Jha, C. S. Some Tests on a Stator-Fed Polyphase 
Shunt Commutator Motor 552 

* Jha, C. S. Theory and Equivalent Circuits of the 
Stator-Fed Polyphase Shunt Commutator Motor 
114 

- Karbowiak, A. E. The Concept of Heterogeneous 
Surface Impedance and its Application to Cylin- 
drical Cavity Resonators 357 

* Karbowiak, A. E. Propagati of Tr ients in 
Waveguides 115 

- Kazansky, Boris G. Outline of a Theory of Non- 
Uniform Transmission Lines 552 

- Kesavamurthy, N., and Bedford, R. E. Torque- 
Angle Analysis of the Schrage Motor 36 

- Lampard, D. G. A New Theorem in Electrostatics 
with Applications to Calculable Standards of 
Capacitance 36 

- Levy, R. An Improved Design Procedure for 
Quarter-Wave and Direct-Coupled Microwave 
Filters 229 

- Lewin, L. A Contribution to the Theory of Probes 
in Waveguides 552 

- Lewis, T. J. The Statistical Basis of Impulse Testing 
428 

- Medhurst, R. G., and Hodgkinson, Muriel. Inter- 
modulation Distortion due to Fading in Frequency- 
Modulation Frequency-Division Multiplex Trunk 
Radio Systems 293 

* Medhurst, R. G., and Hyamson, H. D. Dis- 
criminator Distortion in F.M. Systems 115 

- Megaw, E. C. S. Fundamental Radio Scatter 
Propagation Theory 292 

- Metson, G. H. The Conductivity of Oxide Cathodes: 
Part 1—Potential Distribution 114 

* Metson, G. H. The Conductivity of Oxide Cathodes: 
Part 2—Infii e of Ion Mi on Matrix 
Resistance 356 

- Metson, G. H. The Conductivity of Oxide Cathodes: 
Part 3—Movement of Electrolytic Oxygen in a 
Conventional Diode System 654 

- Metson, G. H. The Conductivity of Oxide Cathodes: 
Part 4—Electron Transfer Mechanisms 654 

- Moullin, E. B. On the Amplification Factor of a 
Triode Valve. Part 2 654 

- Plummer, Robert E., and Hansen, Robert C. 
Double-Slab  Arbitrary-Polarization Surface- 
Wave Structure 292 

- Seeley, J. S. A Spectrometer Method for Measuring 
the Electrical Constants of Lossy Materials 428 

- Shurmer, H. V. Transformation of the Smith Chart 
through Lossless Junctions 654 

- Skwirzynski, J. K., and Zdunek, J. Design Data 
for Symmetrical Darlington Filters 175 

- Walker, G. B., and West, N.D. Mode Separation 
at the -Mode in a Dielectric Loaded Waveguide 
Cavity 175 

- Welsby, V. G. Electromagnetic Fields in a Ferro- 
magnetic Medium, with particular reference to 
Harmonic Distortion due to Hysteresis 655 

- Welsby, V. G. A Theoretical Investigation of the 
Form assumed by a Submarine Cable during 
Laying or Recovery 655 

- Woods, D. A Precision Dual Bridge for the Stan- 
dardization of Admi e at Very High Fre- 
quencies 357 

More than a Museum 451 

Morris, J. G., Palmer, D. S., and Grisdale, G. L. 
(See Grisdale, G. L.) 

Motor Manufacturers and Traders, Society of: 
Publication of Handbook of Standards for the 
British Automobile Industry 602 
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National Industrial Safety Week: Announcement of 


National Inspection Council for Electrical Installa- 
tion Contracting: Nomination of representatives 
to serve on Registration Board 183 

National Physical Laboratory, General Board of 
(Royal Society): Nomination of representative 
on 183 

National Physical Laboratory: Representative on 
Measurement and Control Section Committee 
613 

National Science Foundation, publications of 529 

National Smoke Abatement Society: Nomination of 
representative on North Western Divisional 
Council 613 

Nelson, Sir George 

- Industrial Management for Professional Engi ‘s: 
The Manager as a Member of aTeam 452 

- Proposal of toast of ‘Our Guests’ at Annual 
Dinner 262 

- Speaking at British Nuclear Energy Conference 13 

New Consortium, A 309 

New Emphasis on Variety Reduction in Industry 106 

New South Wales Oversea Committee 

- Report of joint meeting with members of Institution 
of Engineers, Australia 136 

- Royal Tour of Snowy Mountains: Report of 135 

New Zealand Oversea Committee: Report of 
activities 308 

News from Abroad 43, 135, 194, 306, 370, 440, 484, 
561, 616, 668 

News from the Centres 49, 132, 192, 251, 304, 368, 
442, 486, 532, 562, 667 

Nimmo (Henry) Premium: Award to J. G. Page 
479 

Nimmo (Henry) Prize: Establishment of 245 

Nominations and Appointments 183, 246, 299, 360, 
439, 479, 528, 559, 613 

Non-Section Premium: Award of 479 

Norris, E. T. Award of John Hopkinson Premium 
478 

North-Eastern Centre 

- Annual Dinner and Dance: Report of 444 

- Meetings: Report of 443 

North Midland Centre 

- Annual Dinner: Report of 132 

- Annual Dinner-Dance: Report of 446 

- Annual General Meeting: Report of 487 

- Annual Golf Competition: Report of 487 

- District meetings: Reports of 132, 192, 487, 532 

* Meetings: Reports of 192, 305, 445 

North Midland Education Discussion Circle: Report 
of meeting 192 

North Midland Graduate and Student Section: 
Reports of activities 306, 487 

North Midland Utilization Group: Reports of 
meetings 192, 305, 446 

North Staffordshire Graduate and Student Section: 
Report of activities 442 

North Staffordshire Sub-Centre 

* Annual Dance: Report of 134 

- Annual Dinner: Report of 369 

- Meetings: Reports of 134, 369, 442 

North-Western Centre 

* Annual General Meeting: Report of 488 

* Presentation to Mr. T.T. Evans 488 

North-Western Radio and Teiecommunication 
Group: Exhibition entitled Electronics at Work 
185, 368 

Northern Ireland Centre 

- Annual Dinner and Dance: Report of 252 

- Annual General Meeting: Report of 532 

* Meetings: Reports of 252, 532 

Now in Full Swing 533 

Nuclear Congress, Second Annual: Announcement 
of 128 

Nuclear Energy, Basic Course in, at Harwell Reactor 
School: Announcement of 127 
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Nuclear Energy Conference, British 


Calder Works Nuclear Power Plant, Symposium 
on: Report of 12, 529 


* Fuel, Institute of: Inclusion of 665 
* Journal: Binding of 439, 662 


Meetings: Announcements of 39, 121, 179, 241, 
480, 526, 558, 612, 662 


* Metallurgical Institutes: Inclusion of 126 


Papers to be read at meetings of 39, 179, 526 


Nuclear Energy, Conference on: Announcement of 


128 


Nuclear Energy in the Service of Man, Twenty-Eighth 


Faraday Lecture delivered by T. E. Allibone 52, 
193, 252, 305, 306, 363, 444, 445, 446 


Nuclear Science, I.R.E. Professional Group on: 


Announcement of meeting 361 


Nuclear Techniques, Communication and Electronic 


Engineering, Convention on: Announcement of 
361 


O 


Oakeshott, D. F., and Thomas, A. Morris (See 


Thomas, A. Morris) 


Oatley, C. W., and Cosslett, V..E. (See Cosslett, 


V. E.) 


Obituary 30, 111, 171, 226, 290, 352, 426, 467, 520, 


- Anderson, A. M. 520 
* Bainbridge-Bell, L. H. 


. 


* Best, F.L. 426 


549, 595, 652 

* Lawton, C. 652 

* Ledger, P.G. 550 
30 * Lee, J. A. 290 

Ballard, L.W. 467 tems. B 352 

* McCulloch, R. A. 


* Brain, V.J.F. 595 597 


* Burrowes, R. B. 226 
* Butt, T. P.E. 549 

+ Chaytor, A. R. 652 
+ Christy, F. 549 

* Clough, F.H. 426 

* Coates, F. 468 

* Collis, A.G. 352 

- Cozens-Hardy, E. H. 


* Davidge, H. T. 595 
* Evans, E.J. 226 
* Fry, E.R. 595 


Bright, V. A. 652 * McGill, W. 653 

* Meacher, W. 290 

* Mitton, F. E. 112 

* Mold, L. E. 290 

* Morris, A. T. 172 

- Muirhead, A. B. 427 

* Neate, E. P. 428 

* Okell, E.G. 172 

* Parsons, C.S. 469 
171 * Phillips, R. L. 172 

Crowley, E.C. 470 * Pilditch,G. F. 470 

* Plowman R.C. 112 

* Preston, G. W. 653 

* Rendell-Baker, F. N. 


* Gearing, W.S. 427 291 


+ Gilbert, A.B. 112 
* Hackworth, 


* Harvey, H. B. 290 
* Hawes, G. W.S. 171 


* Heaton, W.H. 520 
* Hippisley, R. J. B. 


* Riordan, E.J. 172 

WwW. R. * Rodger, J. W. 112 
171 * Rycroft, P. E. 520 

Hall, F.T. 226 * Saaler, J. W. 227 

* Silver, H.C. 227 

* Sleeman, H. 173 

* Smith, Gilbert 550 

* Sulston, W. J. 113 

* Swallow, M. G. S. 


Haslett, C. 226 


111 550 
* Hodgkinson, T. G. * Taylor, H. 653 
652 * Timms, M.C. 228 


* Horrell, L. L. 427 

* Howles, L. 520 

* Hunter, P. V. 467 

* im Thurn, J. KK. 469 


* Jacoby, H.C. E. 468 


* Jones, F. 597 
- Kemp, C. R. 597 
* Laborde, M. E. 468 


* Townend, W.T. 597 
* Vowles G. A. 469 
Wadsworth, T. 173 

* Waldram, H. D. T. 
Isenthal, A. W. 596 598 

- Walker,G. M. 173 

* Weaver, R.A. 291 

* Wells, H.C. 113 

* Whysall, F. H. 598 

* Wright,G.M. 30 


Johnson, H. H. 596 


O.E.E.C. Reports: Publication of 231 

Officers of The Institution 55, 242, 447, 563, 617 
Ogborn, R. H. Award of Duddell Scholarship 559 
Optical Standards: A New Comparison 93 


Orchestral Studios (Large) and Concert 


Halls, 
Acoustics of by T. Somerville and C. L. S. 
Gilford 264 


Ordinary Meetings (See Meetings) 
Osborne, J. S., Greanias, E. C., Hoppel, C. J., and 


Kloomok, M. (See Greanias, E. C.) 


676 


Other Bodies, Representatives of The Institution on 
65 (See also Appointments and Nominations) 

Oversea Attendance Register 45, 136, 194, 250, 308, 
370, 450, 485, 566, 616, 665 

Oversea Branches, Committees, and Joint Groups 

- Activities of 45, 136, 194, 306, 370, 440, 484, 561, 
616, 668 

* Constitution of 63, 625, 626 

+ Officers 244, 449, 450, 565, 566 

+ Iraq and Persian Gulf: Article by J. D. Addison 
202 

- Malaya and Singapore: Presentation of Twenty- 
Sixth Faraday Lecture 287 

* Trinidad and Tobago: Formation of 194 

Oversea engineering institutions, reciprocal arrange- 
ments with 185, 560 

Oversea Members: Invitation to submit communica- 
tions 52, 439 

Oversea Premiums: Awards of 479 

Oversea Representatives of the Council 
449, 565, 613, 625 

Oxford District Meetings: Reports of 49, 135, 250, 
304, 666 


P 


Page, H., and Hayes, E. W. (See Hayes, E. W.) 

Page, J.G. Award of Henry Nimmo Premium 479 

Palmer, D. S., Grisdale, G. L., and Morris, J. G. 
(See Grisdale, G. L.) 

Papers published individually this month 36, 115, 175, 
229, 293, 357, 429, 471, 519, 552, 599, 655 

(See also London Report, and A Review of the 
Proceedings) 

- Abram, L., McBreen, J. P., and Sherlock. J. D.C. 
Winder Drives using Mercury-Arc Re tifier|In- 
verters 115 

- Barnes, T., and Dunham, C. R. Automatic Setting 
of the Flexible Walls of a Large Wind Tunnel 656 

- Bates, E. Development of Transportable Thermal- 
Storage Space Heaters 37 

- Bentham, F. Electric Control of Stage and Tele- 
vision Lighting 600 

* Bowen, J. H., and Masters, E. F. O. Temperature 
Transients in Gas-Cooled Thermal Nuclear 
Reactors 552 

+ Bradshaw, E., Wagstaff, M., and Cooke, F. 
A Train Performance Computer 600 

- Calverley, H. B., Jarvis, E. A., and Williams, E. 
Electrical Equipment for Rectifier Lo. omotives 
116 

- Calverley, T. E., and Taylor, D. G. Circuit Cal-_ula- 
tions for Rectifier Locomotives and Motor 
Coaches 116 

* Cattermole, K. W. Efficiency and Reciprocity in 
Pulse Amplitude Modulation Part 1.—Principles 
656 

- Chaplin, G. B. B., and Owens, A. R. Some 
Transistor Input Stages for High-Gain D.C. 
Amplifers 429 

+ Chaplin, G. B. B., and Owens, A, R. A Transistor 
High-Gain Chopper-Type D.C. Amplifier 600 

+ Chaplin, G. B. B., and Williamson. R. Dekatrons 
and Electro-Mechanical Registers Operated by 
Transistors 599 

- Clark, H. A. M., Dutton G. F., and Vanderlyn, 
P. B. The Stereosonic Recording and Reproducing 
System (A Two Channel System for Domestic 
Tape Records) 115 

* Dean, R. H. Recent Developments in Medium- 
Voltage High-Breaking-Capacity Fuse Links 552 

* Dent, B. M., Hartill, E. R., and Miles, J. G. 
A Method of Analysis of Transformer Impulse 
Voltage Distribution using a Digital Computer 
655 

* Douce, J. L., and West, J. C. A Magnetic-Drum 
Store for Analogue Computing 429 

* Douglas, J. L, and Stannett, A. W. Laboratory and 
Field Tests on 132kV Condenser Bushings 656 


63, 183, 244, 


Papers published individually this month (contd.) 
' Drake, L. S., Fox, J. A., and Gunnell, G. H. A. 


Speed Control of Large Wind Tunnels with 
particular reference to the R.A.E. 8ft by 8&ft 
High-Speed Wind Tunnel 656 


* Dukes, J. M. C. The Application of Printed-Circuit 


Techniques to the Design of Microwave Com. 
ponents 471 


* Dukes, J. M. C. Broaa-Band Slot-Coupled Micro- 


strip Directional Couplers 471 


- Dukes, J. M. C. Re-entrant Transmission-Line Filter 


using Printed Conductors 599 


* Engineering Education in the Soviet Union 115 
* Ettinger 


G. M. Some Aspects of Half-Wave 
Magnetic Amplifiers 229 


* Gallop, J. W., Vonberg, D. D., Post, R. J., Powell, 


W. B., Sharp, J., and Waterton, P. J. A Cyclotron 
for Medical Research 175 


‘ Haine, M. E., and Jervis, M. W. The Design and 


Performance of a New Experimental Single- 
Transient Oscillograph with Very High Writing 
Speed 37 


- Haine, M. E., and Jervis, M. W. The Ultimate Per- 


formance of the Single-Trace High-Speed Oscillo- 
graph 37 


' Hancox, R., and Tropper, H. The Breakdown of 


Transformer Oil under Impulse Voltages 519 
Henderson, J. C., and Tillman, J. R. Minority- 
Carrier Storage in Semi-Conductor Diodes 37 


* Hobgen, L. B., Spencer, K. A., and Heselgrave, 


P. W. Cathodic Protection 116 


* Holman, H. E., Newton, G. C., and Quinn, S. F. 


A Flying-Spot Film Scanner for Colour Television 
357 


- Humphries, J. D. Earth-Electrode Systems for 


Large Electric Stations 175 


* Ingledow, T., Fairfield, R. M., Davey, E. L., 


Brazier, K. S., and Gibson, J. N. British 
Columbia—Vancouver Island 138kV Submarine 
Power Cable (See also p. 534) 229 


’ Kilburn, T., Hoffman, G. R., and Hayes, R. E. 


An Accurate Electroluminescent Graphical-Output 
Unit for a Digital Computer 552 

McKearney, P., Drake, L. S., and Mallalieu, E. G. 
The Development of Variable-Speed High-Power 
Drives for Large Wind Tunnels 600 


* McKearney, P., Drake, L. S., and Mallalieu, E. G. 


A Variable-Frequency Power Installation for 
Large Wind-Tunnel Drives 600 


* Maclean, M. A. and Aspinall, D. A Decimal 


Adder using a Stored Addition Table 429 


* MacLusky, G. J. R. An Analogue Computer for 


Nuclear Power Studies 116 


* MacLusky, G. J. R. The Application of Analogue 


Methods to Compute and Predict Xenon Poisoning 
in a High-Flux Nuclear Reactor 116 


- Mather, F. Earthing of Low- and Medium-Voltage 


Distribution Systems and Equipment 552 


* Meredith, J. F., and Freeman, E. A. The Simulation 


of Distributed-Parameter Systems, with particular 
reference to Process Control Problems 429 


* Milnes, A. G. Transistor Circuits and Applications 


293 


- Morcom, W. J., and Bowers, D. F. The Design of 


High- and Low-Power Medium-Frequency Broad- 
casting Transmitters for Automatic and Semi- 
Attended Operation 229 


- Moule, J. W., and Stevenson, W. M. Electrical 


Floor Warming 175 


* Nambiar, K. P. P., and Boothroyd, A. R. Junction- 


Transistor Bootstrap Linear Sweep Circuits 36 


* Norris, E. T. Mechanical Strength of Power Trans- 


formers in Service 115 


- Oakes, F. Design Considerations for Junction- 


Transistor Oscillators for the Conversion of Power 
from Direct to Alternating Current 37 


* Price, J. C. Efficiency and Reciprocity in Pulse 


A } d, Modul, 


Part 2.—Testing and 





Applications 656 


* Pugh, H. V. The Generation of Electricity in the 


London Area 600 
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Papers published individually this month (contd.) 
Robinson, B. C., and Winder, A. I. Supply Voltage 

and Current Variations produced by a 60-ton 
3-Phase Electric Arc Furnace 656 

- Sharpley, W. A., and Oldfield, J. V. The Digital 
Computer Applied to the Design of Large Power 
Transformers 471 

» Wilkes, M. V., Renwick, W., and Wheeler. D. J. 
The Design of the Control Unit of an Electronic 
Digital Computer 357 

- Wynn, R. T. B., and Peachey, F. A. The Remote 
and Automatic Control of Semi-Attended Broad- 
casting Transmitters 175 

Parsons (Sir Charles A.) Memorial Scholarship: 
Award to G. C. Shering 559 

Parsons, J. Industrial Management for Professional 
Engineers: The Duties of a Manager 138 

Paul Scholarship: Award to D. W. Pritty 559 

Payne, J. W.S. Award of a Graduate and Student 
Premium 479 

Peachey, F. A., and Wynn, R. T. B. (See Wynn, 
R. T. B.) 

Periodicals, technical, of other engineering bodies: 
Reduced rates for 665 

Petch,H.S. Address as Chairman of Measurement 
and Control Section (1957-58) 585 

Photoprint service, Science Museum Library 527 

Physics, British National Committee for (Royal 
Society): Nomination of representative on 183 

Physics, Institute of: Report of Joint Meeting with 
Adelaide Branch 484 

Physics of Colour Television: Announcement of sym- 
posium on 127 

Piggott, L. S., Lawrenson, P. J., Williams, F. C., and 
Laithwaite, E. R. (See Williams, F. C.) 

Place of Engineering in University Education, The: The 
Third Graham Clark Lecture 8, 196, 248 

Plant Design and Process Development, Instrumenta- 
tion and Computation in: Announcement of 
symposium on 664 

Plastics Industry Education Fund: Award of Training 
Grants, 1957 362 

Plastics Institute, Annual Lecture: Announcement of 
184 

Porter, R. Letter of Commendation 479 

Portrait of President 1956-57 Frontispiece 

Portraits of pioneers of communication engineering 
185 

Power Stations, High-Capacity Alternators for by 
W. J. Carfrae 74 

Power Systems, International Specification for 
Capacitors for: Publication of, by LE.C. 658 

Power Transformers, Electrical Sheet Steels for by 
F. Brailsford 569 

Power Transformers for High-Voltage Transmission: 
Reports of lecture delivered by D. McDonald in 
Australia 440, 484 

Practical papers in the Proceedings: Submission of 
528 

Premiums: Award of 478 

Presenting the Faraday Lecture in Malaya by Dennis 
Smith 287 

President (1956-57) (See Radley, Sir Gordon) 

Pressey, B. G., Ashwell, G. E., and Fowler, C. S. 
Award of a Radio and Telecommunication 
Section Premium 478 

Pritty, D. W. Award of Paul Scholarship 559 

Proceedings, Contents of Current Issues of the (See 
Contents) 

Proceedings, A Review of the (See Review) 

‘Proceedings’, Spotlights on the 137 

Proceedings, The: Availability of Supplement to 247 

Proceedings, The, Practical papers in: Submission of 
528 

Proceedings, The: Revised subscription rates 560, 
615 

Process Development and Plant Design, Instrumenta- 
tion and Computation in: Announcement of 
symposium on 664 

Process Heating (Industrial), Committee on Applica- 
tion of Electricity to: Appointment on 360 


INDEX, 1957 


Production Management: Announcement of Summer 
School in 247 

Productivity and Electricity, Conference and Exhibi- 
tion (Dublin): Report of 306 

Professional conduct of member in Argentina 186 

Professional Engineers, Industrial Management for 
(See under Industrial Management) 

Professional Engineers, Management for: Announce- 
ment of discussions on 528 

Progress Reviews 224, 225, 426, 546 

Propagation, Long-Distance, above 30Mc/s, Sym- 
posium on: Announcement of 528 

Psychology of Communication: Summary of Radio 
and Telecommunication Section talk on 209 


Q 


Queensland Oversea Committee: Reports of 370, 
440, 484, 561, 616, 668 


R 


Radio Aids to Acronautical and Marine Navigation, 
Convention on: Announcement of 615 

Radio and Telecommunication Section 

- Address by Chairman, 1956-57: Summary of 9 

1957-58: Summary of 586 

- Joint Meetings with Measurement and Control 
Section: Reports of 188, 249 

* Lecture entitled Recent Developments in X-Ray and 
Electron Microscopy by V. E. Cosslett and C. W. 
Oatley: Report of 367 

- Long-Distance Propagation above 30 Mc/s, Sym- 
posium on: Ann uncement of 528 


- Meetings (Informi:!): Psychology of Communica- * 


tion 209 

* Meetings: Reports of 47, 130, 189, 303 

* Premiums: Awards of 478 

Radio Aids to Aeronautical and Marine Naviga- 

tion, Convention on: Announcement of 615 

* Radio Observations on the Russian Satellites, Dis- 
cussion on: Announcement of 615 

- Visit to Holland: Report of 640 

Radio Engineers (Australia), Institute of: Report of 
joint meeting 307 

Radio Engineers, Institute of : Announcement of dis- 
cussion on Microwave Ferrites 53 

Radio Engineers, Institute of (Canadian Sections), 
Convention on Communication, Electronic 
Engineering and Nuclear Techniques: Announce- 
ment of 361 

Radio Engineers, Institute of, Professional Group on 
Engineering Writing and Speech: Formation of 
439 

Radio Engineers, Institute of, Professional Group on 
Nuclear Science: Announcement of meeting 361 

Radio Engineers, Institute of, Professional Groups’ 
Affiliation Scheme: Announcement of 529 

Radio Engineers, Institute of, Transactions of Pro- 
fessional Groups: Subscription rates 439 

Radio Equipment for Civil Aircraft, Committee on: 
Appointments on 559 

Radio Hobbies Exhibition: Announcement of 530 

Radio Industry Council: Publication of Specifica- 
tions 658 

Radio Interference Committee: Appointment on 183 

Radio Research Station: Opening of 548 

Radio Show, 1957: Announcement of 128 

Radioactivity, The Measurement of by Denis Taylor 
9, 46 

Radiolocation Convention, 1946: Availability of 
special issues of Journal 126 

Radiotelegraphy, Long-Distance, Some Developments 
in by H. B. Law (See also p. 48) 149 

Radley, Sir Gordon 

* Address of Inauguration as President, 1956-57: 
Abstract of 2 

* Attendance at Annual Dinner and Dance of North- 
Eastern Centre 444 


Radley, Sir Gordon (contd.) 

' Attendance at Annual Dinner and Dance of 
Northern Ireland Centre 252 

' Attendance at Annual Dinner and Dance of 
Southern Centre 193 

* Attendance at Annual Dinner-Dance of Supply 
Section 250 

- Attendance at Annual Dinner-Dancz of Utilization 
Section 191 

- Attendance at Annual Dinner of Measurement and 
Control Section 47 

- Attendance at Annual Dinner of North Midland 
Centre 132 

- Award of Faraday Medal to 663 

* Challenge of 1957, The 1 

: Portrait: Frontispiece 

: Presentation of Certificates of Honorary Member- 
ship and Faraday Medal 322 

* Proposal of toast at President’s Dinner (Summer 
Meeting 1957) 507 

* Remarks at discussion on Transatlantic Telephone 
Cable 320 

- Remarks at Special General Meeting 637 

* Reply to toast of ‘The Institution’ at Annual 
Dinner of South-Western Sub-Centre 305 

- Reply to toast of ‘The Institution’ at Annual 
Dinner-Dance of Western Centre 486 

* Reply to toast of ‘The Institution’ at Annual 
Edinburgh Dinner of Scottish Centre 304 

- Response to toast of ‘The Institution’ at Annual 
Dinner 260 

* Speech at opening meeting of Supply Section 
(1956-57) 49 

* Speech at opening of E.R.A. Centre at Leather- 
head 540 

Railway Coaches, Disc Brakes for: Trials of 119 

Railway electrification: Panel of consultants 127 

Rawcliffe, G. H. Electrical Science and the Electrical 
Industry 81, 245 

Reactor Technology, Courses in (Harwell): Announce- 
ment of 362 

Reading District Meetings: Reports of 191, 304, 667 

Reciprocal arrangements with engineering institu- 
tions oversea 185, 560 

Reconstruction at Savoy Place? 253 

Reconstruction of the Institution Building 253,354, 
637 

Regional Advisory Councils (See under Education) 

Regulations for the Electrical Equipment of Aircraft 
{See Aircraft) 

Regulations for the Electrical Equipment of Buildings 
(See Wiring Regulations) 

Rendezvous in Manchester 503 

Report, Annual, 1956-57 381 

Reports, E.R.A., Publication of 117, 231, 435, 515, 
601, 657 

Representatives of The Institution on Other Bodies 
65 (See also Appointments and Nominations) 

Research in Industry: Publication of 529 

Research, 1957 Prize Essay Competition: Entries 
invited for 300 

Resistivity Survey in the Wash Area, A by G. F. 
Tagg 5 

Retired members and those of long standing, waiving 
of subscriptions of 360, 663 

Review of the Proceedings, A 16, 94, 158, 215, 277, 
334, 420, 464, 509, 543, 590, 648 

(See also London Report, and Papers published 
individually this month) 

- Adamson, C., Barnes, L., and Nellist, B. D. The 
Automatic Solution of Power-System Swing-Curve 
Equations 220 

* Adcock, N. C., and Ford, A. W. Excitation Systems 
for A.C. Aircraft Generators 22 

* Aldred, A. S., and Doyle, P. A. Electronic-Analogue- 
Computer Study of Synchronous-Machine Tran- 
sient Stability 164 

* Allison, J., Benson, F. A., and Seaman, M. S. 
Characteristics of Some Ferrous and Non-Ferrous 
Waveguides at 27Gc/s 547 
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Review of the Proceedings, A (contd.) 

- Arnold, A. H. M., and Ford, L. H. D.C. Circuit 
Interruption and Arc Characteristics at Low Air 
Pressures 25 

* Barlow, H. E. M. Propagation of the Circular Ho 
Low-Loss Wave Mode around Bends in Tubular 
Metal Waveguide 425 

- Barlow, H. E. M., and Effemey, H. G. Propagation 
Characteristics of Low-Loss Tubular Waveguides 
225 

* Barrington, A. E., and Hyman, J. T. A Non- 
Resonant Waveguide Window 29 

* Bates, E. Development of Transportable Thermal- 
Storage Space Heaters 422 

* Beale, J. R. A., Stephenson, W. L., and Wolfendale, 
E. A Study of High-Speed Avalanche Transistors 
509 

* Beck, A. C., Norbury, F. T., and Storr-Best, J. L. 
Frequency-Modulated V.H.F. Transmitter Tech- 
nique with particular reference to the B.B.C. 
United Kingdom Service 283 

* Bell, J. Ship Stabilization: Automatic Controls, 
Computed and in Practice 29 

* Benson, F. A., and Gillespie, E. F. F. Influence of 
Argon Content on the Characteristics of Glow- 
Discharge Tubes 514 

- Bhatt, P. J. Principles of Self-Regulation in Rotating 
Machines 344 

: Bird, D. W., Hancock, D. C., and McKenzie, 
D. B. Aircraft Electrical Cables 22 

* Blake, L. R. Conduction and Induction Pumps for 
Liquid Metals 101 

* Bloomer, R. N. High-Temperature Properties of 
Tungsten which influence Filament Temperatures, 
Lives and Thermionic-Emission Densities 160 

* Bradshaw, C. F. R. Arc Furnaces 165 

* Brown, J., and Spector, J. O. The Radiating 
Properties of End-Fire Aerials 16 

* Brown, R. F. Frequency-Modulation Distortion in 
Linear Networks 29 

* Browne, A. A. L. A Resonant-Cavity Filter for the 
S-Band 170 

* Bull, C. S. The Capacitance between Diode Elec- 
trodes in the Presence of Space Charges 347 

* Butcher, P. N. The Coupling Impedance of Tape 
Structures 170 

* Butcher, P. N. A Theoretical Study of Propagation 
along Tape Ladder Lines 223 

* Calverley, H. B., Jarvis, E. A. K., and Williams, E. 
Electrical Equipment for Rectifier Locomotives 
337 

* Calverley, T. E., and Taylor, D. G. Circuit Calcula- 
tions for Rectifier Locomotives and Motor- 
Coaches 339 

* Cameron Brown, C. A., and Gray, A. W. Ele. tricity 
in Modern Commercial Horticulture 169 

* Chalmers, B. J., and Daniels, A. R. New Instruments 
for Induction Motor Analysis 103; correction 
to 247 

Clark, H. A. M., Dutton, G. F., and Vanderlyn, 
P. B. The ‘Stereosonic’ Recording and Repro- 
ducing System: a Two-Channel System for 
Domestic Tape Records 511 

’ Clarke, R. H. A Method of Estimating the Power 
Radiated Directly at the Feed of a Dielectric-Rod 
Aerial 514 

* Clothier, W. K., and Medina, L. The Absolute 
Calibration of Voltage Transformers 94 

* Cooper, C. W. The Development of Voltage and 
Frequency Regulators for Aircraft Electrical 
Systems 24 

* Daniel, E. D., Axon, P. E., and Frost, W. T. 
A Survey of Factors Limiting the Performance of 
Magnetic Recording Systems 216 

* Dell, R. The Application of Electricity 10 Railway 
Signalling 225 

* Earwicker, G. A. Aircraft Batteries and their 
Behaviour on Constant-Potential Charge 26 

* Flack, D. C. Future Trends in Aircraft Electrica 
Systems 28 
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Review of the Proceedings, A (contd.) 
- Gallop, J. W., Vonberg, D. D., Post, R. J., Powell, 
W. B.. Sharp, J., and Waterton, P. J. A Cyclotron 
for Medical Research 334 
Gibson, G. A. Pulse Circuits 18 
- Gouriet, G. G. Bandwidth Compression of a Tele- 
vision Signal 341 
: Grisdale, G. L., Morris, J. G., and Palmer, D. S. 
Fading of Long-Distance Radio Signals and a 
Comparison of Space- and Polarization- Diversity 
Reception in the 6-18 Mc/s Range 98 
- Guile, A. E., and Mehta, S. F. Arc Movement due 
to the Magnetic Field of Current Flowing in the 
Electrodes 649 
- Haine, M. E., and Jervis, M. W. The Design and 
Performance of a New Experimental Single- 
Transient Oscillograph with Very High Writing 
Speed 217 
- Haine, M. E., and Jervis, M. W. The Ultimate Per- 
formance of the Single-Trace High-Speed Oscillo- 
graph 217 
- Hartill, E. R., McQueen, J. G., and Robson, P. N. 
A Deep Electrolytic Tank for the Solution of 2- 
and 3-Dimensional Field Problems in Engineering 
420 
Hayes, E. W., and Page, H. The B.B.C. Sound 
Broadcasting Service on Very High Frequencies 
280 
- Hearn, R. L. The New Sir Adam Beck Generating 
Station at Niagara: a Major Canadian Hydro- 
Electric Development 105 
- Henderson, J. C., and Tillman, J. R. Minority- 
Carrier Storage in Semi-Conductor Diodes 162 
- Hobgen L. B., Spencer, K. A., and Heselgrave, 
P. W. Cathodic Protection 465 
- Hopkins, E. G. A Thermionic Rheostat for Auto- 
matic Control 286 
* Horner, F. Very-Low-Frequency Propagation and 
Direction Finding 158 
- Howard, P. R. Insulation Properties of Compressed 
Electronegative Gases 219 
- Howard, P. R. Processes Contributing to the Break- 
down of Electronegative Gases in Uniform and 
Non-Uniform Electric Fields 224 
- Humphreys, O. W., and Smith, R. Electrical Process 
Heating 546 
- Humphries, J. D. Earth-Electrode Systems for Large 
Electric Stations 543 
- Hurst, S. L. High-Fidelity Sound Reproduction 21 
Ittner, III, W. B., and Ulsh, H. B. The Erosion of 
Electrical Contacts by the Normal Arc 16 
Jackson, C. C. Aircraft Electrical Installation Design 
27 
* Laithwaite, E. R. Linear Induction Motors 648 
* Laithwaite, E. R., and Lawrenson, P. J. A Self- 
Oscillating Induction Motor for Shuttle Pro- 
pulsion 96 
- Lane, J. A. Measurements of Efficiency of Bolometer 
and Thermistor Mounts by Impedance Methods 
513 
* Langman, R. D. Basic Analogue Computing applied 
to Control-System Synthesis and Analysis 545 
* Lawson, D. I., and Fry, J. F. Fires of Electrical 
Origin 340 


* Leek, R. The Frequency-Lock A.F.C. Circuit as a 


Means of Tracking Signals of Changing Frequency 
in Conditions of Low Signal|Noise Ratio 546 

* Lewis, T. J. The Electric Strength of Silicone Liquids 
512 


- Lomer, P. D., and Crompton, J. W. A New Form 


of Hybrid Junction for Microwave Frequencies 
286 

Lovering, W. F., and Britten, D. B. A Simple 
Transformer Bridge for the Measurement of 
Transistor Characteristics 279 


* Lynch, A. C. A Bridge Network for the Precise 


Measurement of Direct Capacitance 279 


* Lynch, A. C. A Method for the Precise Measure- 


ment of Permittivity of Sheet Specimens 278 


* McGee,J. D. Photo-Electric Cells 426 


Review of the Proceedings, A (contd.) 
- MacLusky, G. J. R. An Analogue Computer for 
Nuclear Power Studies 335 
MacLusky, G. J. R. The Application of Analogue 
Methods to Compute and Predict Xenon Poisoning 
in a High-Flux Nuclear Reactor 335 
- Magowan, J. M. Voltage Performance of Series 
Capacitors in Transmission and Distribution 
Lines 464 
- Matz, A. W. Thermal Turnover in Germanium p-n 
Junctions 651 
- Meadows, R. W. The Attenuation of Radio Waves 
reflected from the E-region of the Ionosphere 651 
- Milnes, A. G. Transistor Circuits and Applications 
592 
* Moore, R. V. Development of Gas-Cooled Reactors 
for Power Production 347 
Morcom, W. J., and Bowers, D. F. The Design of 
High- and Low-Power Medium-Frequency Broad- 
casting Transmitters for Automatic and Semi- 
Attended Operation 591 
* Mortley, W. S. Frequency-Modulated Quartz 
Oscillators for Broadcasting Equipment 215 
- Mossop, I. A., and Gill, F. D. The Current and 
Voltage Relationships of a Stable D.C. Arc 
between Copper and Silver Electrodes in Air at 
1-760mm Hg 28 
- Moule, J. W., and Stevenson, W. M. Electrical 
Floor Warming 423 
- Nambiar, K. P. P., and Boothroyd, A. R. Junction- 
Transistor Bootstrap Linear-Sweep Circuits 159 
* Nicoll, G. R. The Measurement of Thermal and 
Similar Radiations at Millimetre Wavelengths 
514 
Norris, E. T. Mechanical Strength of Power Trans- 
formers in Service 221 
- Oakes, F. Design Consideration of Junction- 
Transistor Oscillators for the Conversion of Power 
from Direct to Alternating Current 161 
- Payne, K. J. Electrical Characteristics and Pro- 
tection of Aircraft Power Systems 29 
- Pohl, W. J. The Design and Operation of High- 
Power Triodes for Radio-Frequency Heating 426 
- Rawcliffe, G. H., and Burbidge, R. F. A 2: 1 Pole- 
Changing Induction Motor of Improved Per- 
formance 547 
’ Rawcliffe, G. H., and Smith, I. R. The Moving Coil 
Regulator: a Treatment from First Principles 105 
- Reynolds, F. H., and Rogers, M. W. A New 
Method for the Detection of Thin Conducting 
Films in Thermionic Valves 342 
- Reynolds, F. H., Johnson, C. B., and Rogers, M. W. 
Growth of Anode-to-Grid Capacitance in Low- 
Voltage Receiving Valves 514 
- Richards, C. E., Walker, E. V., and Lynch, A. C. 
An Experimental Study of High-Permeability 
Nickel-Iron Alloys 277 
- Rowden, R. W., and Stark, J. W. Long-Distance 
Propagation at 94°35 Mc/s over the North Sea 
286 
- R.-Shersby-Harvie, R. B., Mullett, L. B., Walkin- 
shaw, W., Bell, J. S., and Loach, B. G. A 
Theoretical and Experimental Investigation of 
Anisotropic-Dielectric-Loaded Linear Electron 
Accelerators 167 
* Russell, R. L., and Norsworthy, K. H. A Stator- 
Fed Half-Speed Synchronous Motor 105 
- Shawe, L. W. An S-Band Coaxial Load 223 
- Shawe, L. W., and Fynn, G. W. A Coaxial Standing- 
Wave Detector for the S-Band 223 
* Shurmer, H. V. An Automatic Smith-Diagram 
Display Unit for Use at Low Power Levels 514 
* Spector, J. O. An Investigation of Periodic Rod 
Structures for Yagi Aerials 547 
- Starr, C. Dean, and Wang, T. P. The Electrical 
Characteristics of a Nickel-Chromium-Aluminium- 
Copper Resistance Wire 546 
* Steele, F. H., and Hughes, K. T. D. Television 
Outside-Broadcast Units 19 
* Stevens, R. A. The Dynamic Performance of 4 
Magnavolt Cascade Exciter 651 
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Review of the Proceedings, A (contd.) 

+ Stringer, J., and Wilford, A. T. The Application of 
Electricity to Signalling for Road Transport 224 

: Tagg, G. F. The Measurement of Earth-Loop 
Resistance 94 

+ Thomas, A. Morris. and Oakeshott, D. F. Choice 
of Insulation and Surge Protection of Overhead 
Transmission Lines of 33kV and Above 95 

+ Ward, E. E., and Sabah, N. H. Transistor Voltage 
Regulators for Alternators 343 

+ Williams, F. C., Laithwaite, E. R., and Piggott, 
L. S. Brushless Variable-Speed Induction Motors 
99 

+ Wynn, R. T. B., and Peachey, F. A. The Remote 
and Automatic Control of Semi-Attended Broad- 
casting Transmitters 590 

Reviews, Electrical Engineering 

: Electrical Sheet Steels for Power Transformers 569 

: High-Capacity Alternators for Power Stations 74 

Revolving Loan Fund for Industry: Announcement 
of 184 

Reyner, J. H. Presentation to 184 

Reynolds (Osborne) Society: Formation of 53 

Reynolds, Russell J. Award of Béclére Medal 614 

Reynoldson, D. E. Award of a Thorrowgood 
Scholarship 559 

Rhodesia: Use of electricity in the Copper Belt 43 

Ring Circuit Electrical Installations for Housing by 
C. A. Farr: Publication of 436 

River Cables, Flush-Jet Bedding for by Postrat 
Schréder 418 

Rockwell, P. L. M. Letter of Commendation 479 

Rokotyan, S. S., and Lebedev, B. E. Delivery of 
Annual Lecture of Supply Section 184, 481 

Royal Society, Declaration on Fair Copying of 
Scientific Information 527 

Royal Society: Nomination of representative on 
British National Committee for Physics 183 

Royal Society: Nomination of representative on 
General Board of N.P.L. 183 

Rugby Sub-Centre 

» Engineers’ Ball: Report of 445 

* Meetings: Report of 444 

Russian Hydro-Electric Engineers, Luncheon to: 
Photograph of 647 

Russian Satellites, Radio Observations on the: 
Announcement of discussion on 615 

Rutherford College of Technology, Governing Body: 
Nomination of representative on 299 

Ryle, P. J. Address as Chairman of Supply Section 
(1956-57) 10, 48 


S 


Salomons Scholarship: Award to J. P. Bennett 559 

Say, M. G. Address as Chairman of Supply Section 
(1957-58) 587 

Scholarships 

* Council invite applications for 125 

* Research, Graduate and Student: Awards of 559 

* Technical State: Conditions of award 247 

Schréder, Postrat. Flush-Jet Bedding of River Cables 
418 

Science for Modern Life by J. Bronowski 156 

Science Museum Library, Photoprint service 527 

Science Museum, The New Electric Power Collection 
atthe 416 

Science Museum, role of 451 

Science, Post-graduate Courses in (University of 
Liverpool): Announcement of 184 

Scientific Experiments, The Interpretation of by 
John C. West 584 

Scientific Information, Declaration on Fair Copying 
of 527 

Scottish Centre 

* Annual Dinner-Dance: Report of 132 

* Annual General Meeting: Report of 488 

* Edinburgh Dinner: Report of 304 

* Joint Dance with Institution of Civil Engineers: 
Report of 252 
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Scottish Centre (contd.) 

- Meetings: Reports of 252, 668 

- Spring Meeting: Report of 488 

Scottish Electricity Boards: Appointment of Officers 
of 664 

Section Chairmen’s Addresses 
(1956-57): Summaries of 9, 46, 48 
(1957-58): Summaries of 585 

Section Committees (1956-57): Constitution of 56 

(1957-58): Constitution of 477 

Senior, T. B. A. Award of a Radio and Telecom- 
munication Section Premium 478 

Sheffield Sub-Centre: Reports of meetings 133, 445 

Shering, G.C. Award of Sir Charles A. Parsons 
Memorial Scholarship 559 

Ships, Electrical Installations in: Publication of, by 
LE.C. 516, 561 

Smith, Dennis. Presenting the Faraday Lecture in 
Malaya 287 

Snell (John) Premium: Award to H. Goldenberg 478 

Snowy Mountains, Royal Tour of: Report of 135 

Solid State Physics, International Conference on: 
Announcement of 530 

Some Recent Books 40, 118, 234, 293, 431, 472, 517, 
553, 603, 660 

- Abacs or Nomograms by A. Giet 293 

+ Antennes, Les by J. Thourel 294 

+ Art and Science of Protective Relaying, The by 
C.R. Mason 235 

* Closed-Circuit and Industrial Television by E. M. 
Noll 40 

+ Development of Power Cables by P. V. Hunter and 
J. Temple Hazell 40 

* Digital Calculating Machines by G. A. Mont- 
gomerie 518 

- Economics of Electrical Installation Design, The by 
G. A. Wedge 119 

+ Electrical Engineering (General) by A. T. Dover, 
F. T. Chapman and others 118 

* Electrical Engineer’s Diary 1958, The 660 

- Electrical Machines by A. Draper 118 

+ Fernsehtechnik Erster Teil: Grundlagen des Elec- 
tronischen Fernsehens by F. Schréter and others 
235 

+ Fixed Capacitors by G. W. A. Dummer 553 

+ Frequency Modulation by L. B. Arguimbau and 
R. D. Stuart 234 

* Frequency Modulation Engineering by C. E. Tibbs 
and G. G. Johnstone 234 

* Fundamental Principles of Transistors by J. Evans 
660 

+ Funk Entstérung by F. Seelemann 41 

* General Theory of Electrical Machines, The by 
Bernard Adkins 472 

* History of Electric Wiring, The by J. Mellanby 555 

+ Hochspannungs-Isolierstoffe by A. Imhof 603 

* Induction and Dielectric Heaiing 472 

* Industrial Challenge of Nuclear Energy, The 660 

+ Industry and Technical Progress: Factors governing 
the speed of application of srience by C. F. 
Carter and B. R. Williams (See Goodman, L. 
Landon) 

+ Introduction to Automatic Digital Computers, An 
by R. K. Livesley 555 

* Introduction to Junction Transistor Theory, An by 
R. D. Middlebrook 518 

* Introduction to Transistor Circuits, An by E. H. 
Cooke-Yarborough 660 

* Manand Automation by L. Landon Goodman 554 

* Nuclear Energy in Industry by J.G. Crowther 431 

: Papier-Kondensator, Der by H. Génningen 472 

: Planned Artificial Lighting by J. W. T. Walsh 294 

- Power System Stability, Vol. Ill. Synchronous 
Machines by E. W. Kimbark 432 

* Practice of Management, The by P. F. Drucker 40 

+ Principles of Color Television edited by K. 
Mcllwain and C. E. Dean 234 

: Progress in Nuclear Energy. Series VIII: The 
Economics of Nuclear Power including Adminis- 
tration and Law. Vol. 1 edited by J. Guéron and 
others 517 


Some Recent Books (contd.) 
* Progress in Semiconductors. Vol. 2 edited by 
Alan F. Gibson and others 553 
* Random Processes in Automatic Control by J. 
Halcombe Laning, Jr., and Richard H. Battin 
554 
Science and Information Theory by L. Brillouin 293 
+ Semiconductors: Their Theory and Practice by G. 
Goudet and C. C. Meuleau 518 
* Switchgear Principles by P.H.G. Crane 553 
* Television Engineering Handbook edited by D. G. 
Fink 603 
* Television Engineering Principles and Practice. 
Vol. Ill by S. W. Amos and D. C. Birkinshaw 
431 
Theorie und Technik der Pulsmodulation by E. 
HGizler and H. Holzwarth 432 
Theory of Networks in Electrical Communication 
and Other Fields, The by F. E. Rogers 604 
Transductors and Magretic Amplifiers by A G. 
Milnes 555 
Variable Capacitors and Trimmers by G. W. A. 
Dummer 553 
V.H.F. Television Tuners by D. H. Fisher 119 
Voltage Stabilized Supplies by F. A. Benson 517 
Some Reflections on the Problems of Student and 
Teacher in College Engineering Studies by 
H. E. M. Barlow 644 
Somerville, T., and Gilford, C. L. S. Acoustics of 
Large Orchestral Studios and Concert Halls 264 
Son erville, T., and Gilford, C. L. S. Award of a 
Radio and Telecommunication Section Premium 
478 
South Australia Oversea Committee: Reports of 
meetings 307, 484 
South-East Scotland Sub-Centre: Report of meeting 
442 
South Midland Centre 
* Annual Dinner: Summary of address by R. G. 
Lunt 275 
- Radioand Measurement Group: Formationof 479 
South-West, Regional Council for Further Education 
for the, Northern Area Engineering Advisory 
Sub-Committee: Nomination of representative 
on 360 
South-West Scotland Sub-Centre: Report of meeting 
442 
South-Western Sub-Centre: Report of Annual 
Dinner 305 
Southern Centre 
* Annual Dinner and Dance: Report of 193 
* Annual Outing: Report of 562 
* Careers Exhibition: Report of 49 
- District meetings: Reports of 50, 306 
* Meetings: Reports of 49, 103, 306 
- Summer Meeting (1957): Repor of 486 
Southern Graduate and Student Section: Report of 
meeting 444 
Soviet Union (See also U.S.S.R.) 
* Development of Hydro-Electric Power in: Report 
of British delegation’s visit 247, 531, 560 
* Engineering Education in the: Report on 54, 195, 
247, 254, 486, 614 
Soviet Union, 400kV Transmission Systems in the: 
Annual Lecture of Supply Section delivered by 
S. S. Rokotyan and B. E. Lebedev 184, 481 
Sparks (C. P.) War Thanksgiving Fund: Award of 
grant to N. E. Wiseman 559 
Special General Meeting in June. The 637 
Spector, J. O., and Brown, J. (See Brown, J.) 
Spence, R. Award of Swan Memorial Scholarship 
559 
Spirit of Reading, The—Premium Blend 15 
Spotlights on the ‘Proceedings’ 137 
‘S.Q0.J, The’ 489 
Stocks, E. J. Award of a Graduate and Student 
Premium 479 
Student Membership: Foreword on 567 
Student Refugees from Hungary: Acknowledgment 
of support for 127 
Students’ Quarterly Journal: Contents 185 
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Students’ Quarterly Journal: Presentation to Editor 
184 

Students’ subscriptions: Reduction during period of 
National Service 247, 615 

Submarine Power Cable to Vancouver Island, The by 
R. M. Fairfield (See also p. 229) 534 

Subscriptions (Institution) 

* Reduction to Graduate and Student members 
during period of National Service 247, 615 

* Waiving of, for retired members, and those of long 
standing 360, 663 

Subscriptions, reduced, for technical periodicals of 
other engineering bodies 665 

Subscriptions to P: oceedings: Revised rates for 560, 


Summer Meeting (See Meetings) 

Summer Visit to Belgium (Supply Section) 588 

Sumner J. A. Energy Supplies during the next Fifty 
Years 211 

Sunday Times prizes for essay: Particulars of 300 

Supply Section 

- Address by Chairman 
1956-57: Summary of 10. 48 
1957-58: Summary of 587 

- Annual Dinner-Dance 53, 250 

* Annual Lecture entitled 400KV Transmission 
Systems in the Soviet Union by S. S. Rokotyan 
and B. P. Lebedev 184, 481 

+ Council’s representative on committee: Nomination 
of 613 

* Joint Meeting with Utilization Section: Report of 
367 

- Joint Meetings with Measurement and Control 
Section: Reports of 190, 366 

* Meetings: Reports of 48, 131. 190, 249, 303, 481 

- Premiums: Awards of 478 

- Summer Visit to Belgium: Report of 588 

* Summer Visit to Oxford: Announcement of 185 

Sutherland,G.B.B.M. Forty-Eighth Kelvin Lecture 
322 

Swan Memorial Scholarship: Award to R. Spence 
559 

Swan Premium: Award to T. E. Calverley and D. G. 
Taylor 478 

Swinburne, Sir James. Telegram sent on occasion of 
99th birthday 258 

Syllabus for Schools, A by J. Bronowski 157 

Symposia 

* Atomic Energy, Peaceful Uses of 664 

+ Calder Works Nuclear Power Plant: Report of 
12, 529 

* Colour Television, Physics of: Announcement of 
127 

* Instrumentation and Computation in Process 
Development and Plant Design. Announcement 
of 664 

* Insulating Oils: Announcement of 664 

* Long-Distance Propagation above 30 Mc/s: An- 
nouncement of 528 

* Metallurgy: Announcement of 614 

* Transatlantic Telephone Cable 247, 320, 327 


T 


Tagg, G. F. A Resistivity Survey in the Wash Area 5 

Talking Books: An Appeal 665 

Tasmania 

* Deputy Oversea Representative for: Appointment 
of 183 

Honorary Treasurer: Appointment of 664 

Taylor, Denis. Address as Chairman of Measure- 
ment and Control Section (1956-57) 9, 46 

Taylor, D. G., and Calverley T. E. (See Calverley, 
T. EB.) 

Taylor, H.G. Appointed Director of E.R.A. 128 

Teachers for Technical Colleges, Supply and Training 
of: Publication of Report on 362 

Teaching Apparatus, Exhibition of: Announcement 
of 360 

Technical Change in Industry, Varying Attitudes on 
by L. Landon Goodman 538 


a 
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Technical College Teachers, Ministry of Education 
Report on Supply and Training of: Publication 
of 362 

Technical Press: Early release of information to 
184, 560 

Technical Publications 
601, 657 

Technical State Scholarships: Conditions of award 
247 

Technology of Calder Hall,The 12 

Technology: publication of 232 

Tees-Side, Expanding Telephone Servi.es on by F. W. 
Allan 414 

Tees-Side Sub-Centre: Article based on Address by 
F. W. Allan 414 

Television, Colour, Broadcasting 371 

Television, Colour, Physics of: Announcement of 
symposium on 127 

Telford Exhibition: Two of exhibits at 521 

Tensor Analysis, Course on: Announcemen: of 53 

Terrcui,T.B.D. Delivery of Twenty-Sixth Faraday 
Lecture on Courier to Carrier in Communications 
in Malaya and Singapore 287 

Thomas, A. Morris, and Oakeshott, D. F. Award of 
a Supply Section Premium 478 

Thomas, G. K. Award of Knight Fund grant 559 

Thompson (Silvanus) Premium: Award to M. E. 
Haine and M. W. Jervis 478 

Thompson (Silvanus) Scholarship: Award to K. B. 
Young 559 

Thorrowgood Scholarships: Awards to G. A. H. 
Gadbury and D. E. Reynoldson 559 

Three Weeks in the U.S.S.R. by J. Eccles 142 

Times, The: Reduced cost for Students 439 

Training Britain’s Engineers by R. G. Lunt 275 

Training of Graduates, The: Publication of 128 

Transatlantic Telephone Cable 

* Articleon 327 

* Publication of papers on 247 

* Report of discussion on 320 

Transmission Systems, 400kV, in the Soviet Union: 
Annual Lecture of Supply Section delivered by 
S. S. Rokotyan and B. E. Lebedev 184, 481 

Trinidad and Tobago Joint Oversea Group 

: Activities of 194 

* Formation of 194 

Tuck, H. P. Appointed Deputy Oversea Representa- 
tive for Tasmania 183 

275 kV System of the Central Electricity Authority in 
the United Kingdon, The by F. J. Lane: Publica- 
tion of 473 


U 


Uganda 

- Contracts for supply of electricity to rural areas: 
Announcement of 485 : 

* Kikagati Power Station: Purchase of, by Uganda 
Electricity Board 194 

- Rural electrification in 668 

U.K.A.E.A., Third Annual Report of: Publication 
of 602 

Ultra High Frequency Conference (International): 
Announcement of 362 

Unesco booklet entitled The International Geophysical 
Year: Publication of 473 

University Education, The Place of Engineering in: 
The Third Graham Clark Lecture 8, 196, 248 

U.S.S.R., British Electricity Supply Delegation’s 
visit to 46, 142 

Utilization Section 

- Address by Chairman (1956-57): Summary of 11 

(1957-58) 576 

- Annual Dinner-Dance (1957): Report of 191 

* Annual Dinner-Dance (1958): Announcement of 
614 

- Committee: Representatives of 
Departments on 613 

* Joint Meeting with Supply Section: Report of 367 

* Lecture entitled The World’s Copper Resources by 
. 3. Miller: Report of 483 


117, 230, 353, 435, 473, 515, 


Government 


Utilization Section (contd.) 

* Meetings: Reports of 131, 191, 250, 441, 483 
- Premiums: Awards of 478 

* Summer Visit: Report of 483 


V 


Vacuum Techniques, First International Congress 
on: Announcement of 560 

Vancouver Island, The Submarine Power Cable to 
by R. M. Fairfield (See also p. 229) 534 

Variety Reduction in Industry, New Emphacis on 106 

Varying Attitudes on Technical Change in Industry 
by L. Landon Goodman 538 

VDE-Verlag: Publication of pamphlet 658 

Verband Deutscher Elektrotechniker e.V., publica- 
tions of: Revised rates of subscription 299 

Voices under the Sea 327 


Ww 


War Office: Nomination of representative on 
Utilization Section Committee 613 
Wash Area, A Resistivity Survey in the by G. F. 
Tagg 5 
Watt (James) International Medal: Award to Pro- 
fessor Bauersfeld 361 
Waveforms, Analysis of: Summary of Measurement 
and Control Section Discussion 365 
Webber Premium: Award to D. C. Flack 479 
West, John C. The Interpretation of Scientific Experi- 
menis 584 
West African Joint Oversea Group 
* Ibadan: Formation of branch at 136 
* Reports of meetings, 45, 136 
West Wales (Swansea) Sub-Centre 
* Annual Dinner and Dance: Report of 51 
* Meetings: Reports of 50, 445 
* Summer Meeting: Report of 562 
Western Centre 
Address by Chairman, 1956-57 81, 245 
* Annual Dinner-Dance: Report of 4386 
* District Meetings: Reports of 252, 304 
Meetings: Reports of 193, 667 
Western Supply Group: Report of activities 667 
Wignall, R.S. Award of a Graduate and Student 
Premium 479 
Williams, E., Calverley, H. B., and Jarvis, E. A. K. 
(See Calverley, H. B.) 
Williams, F.C. Award of Benjamin Franklin Medal 
to 128 
Williams, F. C., Laithwaite, E. R., Piggott, L. S., and 
Lawrenson, P.J. Award of Crompton Premium 
478 
Williams, R.C. G. Address as Cheirman of Radio 
and Telecommunication Section (1956-57) 9 
Williams-Ashman, Rev. Prebendary E. H. Grace at 
Annual Dinner 257 
Williamson, D. T. N. The Electrostatic Loudspeaker 
460 
Wireless Telegraphy Act, 1949: Committee on Inter- 
ference from Industrial, Scientific and Medical 
Equipment 126 
Wiring Regulations 
Committee: Appointments on 183, 360, 479, 
528, 559 
Thirteenth Edition: Discussion on 445 
Wiring Regulations—Recent Interpretations 31, 
154, 496 
Wiseman, N. E. Award of C. P. Sparks War Thanks- 
giving Fund grant 559 
Women’s Engineering Society Conference on Careers 
for Girls in Engineering 362, 542 
Women’s Engineering Society: Programme for 
1957-58 session 664 
Wood Norton Hall, B.B.C. Summer School at: 
Report of 498 
Work Overseas, On 639 
Works, Ministry of, booklet on Ring Circuit Elec- 
trical Installations for Housing: Publication of 
436 
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Works, Ministry of: Nomination of representative on 
Utilization Section Committee 613 

World Power Conference 

- Annual Report for 1956: Publication of 473 

: Yugoslavia, Sectional meeting in 
Announcement of 127 
Report of 499 

World’s Copper Resources, The: Report of lecture of 


Utilization Section delivered by H. J. Miller 483 


INDEX, 1957 


Wynn, R. T B., and Peachey, F. A. Award of a 
Radio and Telecommunication Section Premium 
468 


X 


X-Ray and Electron Microscopy, Recent Developments 
in: Report of lecture to Radio and Telecom- 
munication Section 367 


Y 


Young, H. T. Election to Honorary Membership 663 

Young, K. B. Award of Silvanus Thompson 
Scholarship 559 

Yugoslavia, Sectional meeting of World Power 
Conference 

* Announcement of 127 

* Report of 499 


681 
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TRANSISTOR OCI6 


Dissipation 
4 watts at 45; 


FEATURES 





INDUSTRIAL APPLICATIONS 


This high output germanium junc- 
tion P.N.P. power transistor is being 
used to great advantage in the 


Peak current 3 amps. 


Maximum mean current |.5 amps 
with good current linearity. 


following applications: 
Class A and B audio 
Amplification 


Maximum continuous junction tem- 
perature 75°C. Up to 90°C for 
intermittent operation (total 

Aircraft Passenger Address duration 200 hours max.). 

Systems 


D.C. Convertors 


A pair of OCI6’s operating in Class 
B push-pull will provide an output 
in excess of 10 watts into loud- 
speakers with 12 volts “H.T.” 


Power Amplifiers for Servo Motors 


Power for Relay Operation. Half actual size 


DATA 
Characteristics (measured at 25°C ambient) 
Collector reverse leakage current, 


*K POWER DISSIPATION 


14 watts dissipation at an ambient temperature 
of 45°C can be allowed when the OCI6 is 
bolted to a large but practical heat sink. The 






































t Continuous dissipation values in excess of 24W are at present prohibited by the voltage and current ratings 
given in the full data. 





BVGUMGOE GOED o5..05.0scccsessioceccosseeces <100nA accompanying table shows allowable dhsb 
Current amplification pations with different heat sinks. In all cases 
the transistor is mounted directly on to a plate 
at ic= EERE STIRS Sie A nee ae a RRO 40 with a thin tin-plated lead washer. 
I a ela ae 35 When electrical insulating mica washers are 
| os crduambauembabocdundeeeneemdbeseouhal 22 used, the dissipation is somewhat reduced. 
SRR cities achiaemncpeennesecetmeesessceuconamete 16 Full data is available. 
AMBIENT DISSIPATION DISSIPATION DISSIPATION DISSIPATION 
TEMP. | WITH INFINITE | WITH LARGE | WITH I sq.ft. | WITH SMALL Gy, MULLARD LIMITED 
(TO GIVE HEAT SINK, METAL PLATE METAL PLATE METAL PLATE wr MULLARD HOUSE 
75°C e.g. WATER °C PER W 2°C PER W (4 in. x 7 in.) TORRINGTON PLACE 
JUNCTION COOLED THERMAL THERMAL 5.5°C PER W LONDON W.C.1 
TEMP.) RESISTANCE RESISTANCE THERMAL — 
RESISTANCE 
25°C 45Wt 24W 16W 7.6W 
35°C 36Wt 19W 13W 6.1W 
45°C 27Wt 14wW 9.7W 4.6W COMMUNICATIONS AND 
& INDUSTRIAL VALVE DEPARTMENT & 
sso I8SW 9.5W 6.5W 3.0W 
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THIS SIDE IS STEEL 
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THE COMBINED RESULT IS 





PLASTIC BONDED TO STEEL 


an exciting new material which will revolutionise 1,001 industries 


John Summers & Sons Limited are now making what is undoubtedly one of the most 
remarkable materials ever produced by the steel industry —STELVETITE—a sheet of 
steel permanently covered on one side with a sheet of specially formulated Velbex P.V.C. made 
by BX Plastics Limited. The plastic is a thick coating, not a film, available in an enormous 
variety of finishes and colours, and its qualities include durability, resistance to acids, grease, 
water, hard wear, kicks, scuffs and chipping. But this is only the beginning. 


Stelvetite can be bent and shaped! Its bending qualities are remarkable—even through 180 
degrees. Stelvetite can also be sheared, perforated and cut. 


Stelvetite can be deep drawn! It is suitable for deep drawing and even extra deep drawing 
for special applications, with the plastic surface inside or out, and it may be seamed or crimped 
without disturbing the plastic surface. 


Stelvetite can be joined! There are many ways of joining Stelvetite— even a special welding 
process which does not affect the plastic. 


As you will see, even from this, the industrial possibilities inherent in Stelvetite are enormous. 
In fact, wherever steel goes, there can go Stelvetite—the steel with the built-in finish. 


John Summers & Sons Limited and their products are known the world over. Stelvetite 
will be no exception. It is a revolutionary material produced by a free enterprise company 
whose policy is one of continuous venture. Write to: John Summers & Sons Limited, 
Dept. MRD. 10, Shotton, Chester, for further details of Stelvetite. 


MADE IN GREAT BRITAIN BY 


John Summers & Sons Ltd 


IN CO-OPERATION WITH BX PLASTICS LIMITED 
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Many large Hackbridge transformers 
have been installed in Australia, and units of up to 100 MVA are on order. 
The illustration shows a Hackbridge 45-MVA 129/33/10.85 kV equipment being 


loaded on to a transport vehicle at Sydney Docks. 


HACKBRIDGE & HEWITTIC 
ELECTRIC co., LIMITED 


WALTON-ON-THAMES, SURREY, ENGLAND 


Telephone: Walton-on-Thames 760 (8 lines) Telegrams and Cables: “Electric. Walton-on-Thames 





OVERSEAS REPRESENTATIVES: ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic Electric Co. Ltd., 171 Fitzroy 
o—. St. Kilda, Victoria; N.S.W.: Queensland: W. Australia: Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd.; Tasmania: H. M. Bamford 
& Sons (Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG: M. Dorfman, 5, Avenue des Phalenes, Brussels. BRAZIL: Oscar G. Mors, Sao Paulo. BURMA: Neonlite 
Memo & jTrading Co, L Ltd., Pe egg CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric Co. Ltd., Montreal, 
CEYLON CHILE: Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA: Gerald Hoe (Lighting) Ltd., Nairobi. 
EGYPT: Gieeme Cohenca Fil: s, SA a Cairo. FINLAND: Sahk6-ja Koneliike O.Y. 4 Helsinki. GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. 
NETHERLANDS: J. Kater si Ouderkerk a.d. Amstel, Amsteldijk og 103c. INDIA: Steam & Mining Equipment (India) Private Ltd., Calcutta; Easun Engineering 
Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALA SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala ‘Lumpur. NEW ZEALAND: 
Richardson, McCabe & Co. Ltd., "Wellington, etc. SOUTH ApRica: aor Trevor Williams (Pty.) Ltd., Johannesburg, etc. CENTRAL AFRICAN FEDERATION: 
Arthur Trevor Williams (Pty.) Lid., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. 
TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Lid., P.O. Box 234, Pittsburgh 30, Pennsylvania. 
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PUBLIC ADDRESS AND 
ENTERTAINMENT * 
LOUDSPEAKER 
INTERCOM * STAFF 
LOCATION * CROWD 
CONTROL * PAGING ° 
FIRE AND EMERGENCY 
ALARMS * START AND 
STOP SIGNALS * VOICE 
REINFORCEMENT FOR 
PUBLIC SPEAKING ~° 
PATIENT-NURSE 
INTERCOM ‘COMMUNAL 
AERIALS - LOUD 
HAILERS - PORTABLE 
AND MOBILE EQUIP- 
MENT - RECORDED 
TAPES, TAPE 
RECORDERS AND 
PLAYERS. 


TH 
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MIMCO AT WORK. 


MIMCO tailormade systems for 
factories provide any or all of the 
following services. (a) Voice or tone 
paging for staff location. (b) Music 
from radio, records or continuous 
pre-recorded tape. (c) Fire and 
emergency alarms. (d) Start-stop 
signals. (e) Talk-back intercom- 
munication. (f) Entertainment and 
recreational sound amplification 
for canteens and sports grounds. 





| INTERNAT a Gomme, 


Special Products Division, MARCONI HOUSE, CHELMSFORD, ESSEX. Telephone: Chelmsford 3975 


MIMCO comes ashore 









WITH SOUND SYSTEMS 






Nine out of ten British merchant ships and 
fishing vessels rely on MIMCO sound systems. 
These are supplied by the Marconi Inter- 
national Marine Communication Co. Ltd., 
which was founded by Marconi himself in 
April, 1900. Over the past fifty years it has 
rendered unfailing service to seamen. Now 
MIMCO hascomeashore, bringing its hard-won 
and unsurpassed experience of dependable 
sound systems to the landsman. 

And, rather to everybody’s surprise, MIMCO 
sound systems for shore establishments 
ranging from airports to zoos, turn out to be 
very keenly priced compared with equipment 
made to far less exacting standards. 

Please get in touch with us if you are in the 
market for any kind of sound equipment. 























































MIMCO EN ROUTE. 


The sound system which passes 
vital information to the traveller, 
whether in railway or bus station, 
port or airport, must not be a noise 
that annoys or the public will shut 
their ears to it in subconscious 
resentment. MIMCO achieves a 
pleasing level of sound which 
attracts attention above traffic 
noise. It also provides training 
equipment which schools the 
operator by enabling her to hear 
herself as others hear her. 











PLANNAIR 


every day 
another 





design 





solves 
another 








with a 








engineer 


problem 
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Design Engineers are using the 
outstanding air moving capacity 
of Plannair blowers to great 
effect in solving temperature 
control problems for both the 
electronics and aircraft industries. 


If you need the help of the very 
best blowers available and of 
the organisation behind them 
on any matter related to the 
movement of air, please get im 
touch with Plannair Limited. 


blower 


PLANNAIR LIMITED 
Windfield House 
Leatherhead Surrey 


Telephone: Leatherhead 4091 
@ PLA 10 
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C.M.A. 
Cables 


at 








MEMBERS OF THE C.M.A. 


| British Insulated Callender’s Cables Ltd. 
| Connollys (Blackley) Ltd. Enfield Cables Ltd. 
| W. T. Glover & Co. Ltd. Greengate & Irwell 
Rubber Co. Ltd. W. T. Henley’s Telegraph 
| Works Co. Ltd. Johnson & Phillips Ltd. The 
Liverpool Electric Cable Co. Ltd. Metropolitan 
| Electric Cable & Construction Co. Ltd. Pirelli- 
| General Cable Works Ltd. (The General 
Electric Co. Ltd.) St. Helens Cable & Rubber 
| Co. Ltd. Siemens Edison Swan Ltd. Standard 
Telephones & Cables Ltd. The Telegraph 
| Construction & Maintenance Co. Ltd. 











GABLE MAKERS ASSOCIATION, 52-54, High Holborn, London, W.C.1. Telephone: HOLborn 7633 


Building a locomotive. Here the operator is drilling platform plates at the smokebox end. 


In the locomotive engineering works of the Midlands, in factories all over the 
country, at home or abroad, wherever you go C.M.A. cables are at work. 
In the air, underground or underwater, in ships, coalmines and powerhouses, 
C.M.A. cables are transmitting power, unobtrusively . . . reliably . . . year in 
year out. For over 100 years members of the Cable Makers Association have 
been concerned in all major advances in cable making. Together, member 
firms of C.M.A. spend over one million pounds a year on research and 
development. At every stage from raw material to finished cable, technical 
knowledge is pooled and research co-ordinated to avoid wasted effort. This 
highly-organized co-operative research activity has contributed largely to the 
world-wide prestige that C.M.A. cables enjoy. It has put Britain at the head 
of the world’s cable exporters. Technical information and advice is freely 
available from any C.M.A. member. 


Insist on a cable 
with the O°M-A saber 
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The Reference Standard for Precision and Reliability 








AND CONTROL— 
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Potentiometer. - 





Right: View of nent di 


Electrofio Series 1510 Indicat- 
ing Pyrometer. 


The Unique movement 





* Patented magneticsystem: * Roller mount eliminates 

concentric uniform field: errorsofcommonlyemployed 

negligible flux loss. core fixing means. 

* Moveable element weight * Automatic cold junction Electrofio Series 1520 Electri- 
2.3 gms.: sprung sapphire compensation. cal Resistance Thermometer. 
mounting. 

* Large air gap - no stiction. * Unequivocal lifetime guar- 


antee of high performance 
—consistently maintained. 


A 24-HOUR COMPLETE SERVICE IN ANY PART OF THE 
UNITED KINGDOM. 


For particulars of full range of Indicators: Recorders. and 
Controllers and Electroflo Electronic Potentiometers write for 
leaflet No. 170/S1. 





Electrofio Model No. 15112, 
12pt. Indicating Pyrometer. 


METERS COMPANY LIMITED 


Head Office: Abbey Road, Park Royal, London, N.W.10. 
Factories: Abbey Road & Chase Estate, Park Royal and Maryport, Cumberland. 
Telephone: Elgar 7641/8. Grams & Cables: Elflometa, London, Telex. Telex No. 2-3196. 















CEM! 
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MK144 DHB 


NEW (t\\e GRIDSWITCH 


COMPONENTS 


Secret key 
switches are 
supplied with 
operating key 









15 amp one-way 


5 amp one-way 5 amp two-way 15 amp two-way 


secret key secret key single pole single pole 

switch switch switch switch 

List No. 4777 List No. 4778 List No. 4761 List iJo. 4762 
| 











THE MOST VERSATILE SWITCH OF ALL! 


These four new switches have 
identical fixing centres and are 
completely interchangeable with 


way or two-way secret key 
switches, 15 amp double pole 
switches, 5 amp _ bell-pushes, 














(tl 


... the mark of leadership 


every other grid-mounting com- 
ponent in the range. Now you 
can make up switch units con- 
taining any combination of 
5 amp or 15 amp one-way or 
two-way switches, 5 amp one- 


M. K. Electric Limited, Wakefield Street, 





London, N.18 


neon indicator units and blank 
insets. 

You can order the units 
separately and build up the 
combinations to suit your own 
purposes. 


HAVE YOU HAD THE MK 


7958 CATALOGUE? 

The complete Gridswitch range is 
described in the new 88 page illus- 
trated catalogue. If you have not 
had your copy write for one today! 


Edmonton 5757 
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Equipment tor Bradwell 


All the switchgear comprising 

the main 132-kV air-blast circuit-breakers, 
6:6-kV, 3-3-kV, and 415-volt air-break 
equipment for auxiliary supplies, together 
with its associated control apparatus for 
Bradwell Nuclear Power Station is being 
supplied by Reyrolle who are responsible 
also for, the reactor control-rod heads, 
the fission-products detection equipment, 


and the machining of the graphite blocks. 


FReeyrolle = specialists 


in switehgear 





and control-apparatus 


A. Reyrolle & Company Limited - Hebburn + County Durham « England 
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Combining the finest virtues of the diesel and the gas turbine in one 
unit, the Free Piston Engine is now proving its value as a prime mover 
for electric power generation. It has a rugged reliability, flexibility of 
operation and an overall economy that makes it a most attractive 
proposition. In addition, it saves space and slashes installation costs, 
due to elimination of heavy foundations. Other advantages are 
insensitivity to fuel used and simplicity of maintenance. 

Sets from 700 — 7500 kW can be offered. 

Experienced technical staff will be pleased to advise 

you on any power or propulsion problems. 

Please write for our new brochure, ‘ Engine in the News’. 


Free Piston Enammes 


+ New address: FREE PISTON ENGINE COMPANY LIMITED, 





Manufacturing 
under licence from 
MACKAY WORKS, FAGGS RD., FELTHAM, MIDDX. TEL. FEL. 3435/9 Alan Muniz & 
London Address: 37/41 Bedford Row, W.C.1. Tel: Holborn 6881/5. Co. Ltd. 


An Associated British Engineering Company. 














The benefits of silicone-insulated dry-type transformers are 
becoming better and better known: 


No fire or explosion risk 

Reduced maintenance 

Frequent overloading permissible 

Smaller size and weight than O.N. or Class B units 


Dust, humidity and ventilation are no problem 


* *£ &€ & 


Can be placed at load centre, therefore making 
shorter low-voltage cable runs possible. 





The photograph below shows a 500kVA Ferranti dry-type, air-cooled 
distribution transformer with Class ‘C’ silicone insulation — 
B.S.2757 : 1956. 





MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 


first in British Silicones 


19 UPPER BROOK STREET « LONDON W1 + TEL: GRO 4551 
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Silicone 
insulated 
dry-type 
transformers 


ARE SAFER! 


Here is a list of well-known British manufacturers 
already producing silicone-insulated dry-type 
transformers for the United Kingdom and overseas. 
These transformers have already been installed in: 


Steel mills + Car factories 
Newspaper plants + Food factories 
Flour mills + Coal mines 
Underground sub-stations 

Office buildings - Blocks of flats 
Departmental stores 

Radar and airfield sites 


BONAR, LONG & CO. LTD. 

BRENTFORD TRANSFORMERS LTD. 

BRUSH ELECTRICAL ENGINEERING CO. LTD. 
THE ENGLISH ELECTRIC CO. LTD. 

FERRANTI LTD. 

FOSTER TRANSFORMERS LTD. 

GRESHAM TRANSFORMERS LTD. 

HACKBRIDGE & HEWITTIC ELECTRIC CO. LTD. 
LONDON TRANSFORMER PRODUCTS LTD. 
METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 
BRUCE PEEBLES & CO. LTD. 

SOUTH WALES SWITCHGEAR LTD. 

WODEN TRANSFORMER CO. LTD. 





Midland Silicones Limited manufacture in 

Great Britain the full range of silicone resins and 
elastomers used by transformer manufacturers in the 
construction of silicone-insulated dry-type units. 


tau/us 2 





pBCED 
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1.5 X actual size 


400 mA 750 mA 
“ Moly-G”’, hard glass hermetically sealed case. Hermetically sealed metal case. 
Unit Weight 0.195 Grms. Unit Weight 1.6 Grms. 








NOW AVAILABLE 


SILICON RECTIFIERS 
200—600 volts P.LV. 


High current with high voltage 
These new ‘Texas’ Diffused Silicon 
; High Forward to reverse current ratio 
Rectifiers provide you with :-— 
Wide operating temperature range 











Peak Inverse Voltage: 200 300 400 500 600 volts 
TYPE NUMBERS Moly G: 18111 18112 18113 18114 18115 
Metal Case: 18001 18002 18003 18004 18005 
‘MOLY G’ ‘METAL CASE’ 
MAXIMUM Average rectified Forward Current at 25°C 400 750 mA 
Average rectified Forward Current at 150°C 150 250 mA 
RATINGS Recurrent Peak Forward Current at 25°C 1.25 25 Amp. 
Surge Current 1 Sec. D.C. at +25°C to 150°C 3.0 15.0 Amp. 
SPECIFICATIONS Max. Reverse Current at P.I.V. 25°C 0.2 10.0 yA 
Max. Reverse Current at P.I.V. 100°C 15.0 300 HA 
Max. Voltage Drop at I,=400 mA at 25°C 1.0 1.0 volt 














Please write for Data Sheets of these Rectifiers and of 
our comprehensive range of Silicon Transistors. 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD - BEDFORD - TEL: BEDFORD 68051 - CABLES: TEXINLIM, BEDFORD 








T2 
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a : g For High Temperature Operation 


with extremely high ratios of 
forward to reverse resistance. 
/ 


SX641 SX642 , 
These diodes utilise a recently / 

developed glass—pure copper 

seal which has made possible / 

the production of devices / 





SX643 SX644 










with really outstanding 
thermal properties. / 
/ 
LOWER VOLTAGE TYPES HIGHER VOLTAGE TYPES 
SX641 SX642 SX643 SX644 


Suitable for use as Second / Suitable for use as H.T. rectifiers in telecommunication 
Detectors at frequencies / type power supplies, and for Blocking and Gating functions. 














of ow se Mc/s and for the Typical ratings for capacitive input circuits at ambient 
majority of other low power temperatures of less than 75°C are given below:— 
circuit functions including 
Magnetic Amplifiers. Cited ieetiad cin Maeda R.M.S. Input Voltage (V) | D.C. Output Voltage (V) 
/ Arrangement Diodes Current (mA) $643 | §x644 | SX643 SX644 

Half-wave 100 64 106 6 | = 90 150 
Bi-phase 2 200 64-0-64 106-0-106 90 150 
Bridge 4 200 128 212 180 300 

















For further /nformation, write to the G.E.C. Valve and Electronic Department 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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RANSFORMERS 


UP TO THE LARGEST SIZES 
UP TO THE HIGHEST VOLTAGES 
BUILT UNDER IDEAL CONDITIONS 
BUILT TO THE MOST STRINGENT SPECIFICATIONS 


We illustrate a 75 MVA 132/66kV ON/OFB trans- 
_ former with high-speed resistor transition on-load 





































7 tap changer, at Cheltenham 132 kV Grid sub- 
station, Midlands Division Central Electricity 
. Authority. 
A 
| |}LFULLER FULLER ELECTRIC LIMITED 
aj eh \ FULBOURNE ROAD, LONDON, E.17 
ELECTRIC Phone: Larkswood 2350 (10 lines) 





Also at BIRMINGHAM - GLASGOW AND MANCHESTER 
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transisté 
transm| 
equipme 


FOR TELEGRAPHY AND TE? 
























Leaders in the design and manufagTran: 
ment, S.T.C. research and developmemes to 
demands for high quality communiquipm: 
MINIMISES FLOOR SPA CE transistors is one of the latest techmigsom¢ 
applications are illustrated in the sy@ equ 

A longer working life, greater econgower | 
(Re), (em ai 33 OPERATION tion of a minimum of floor spacegntag 
addition, new style construction giv acc 
equipment. 


UP-TO-DATE CONS TR Ol ow w | ON S.T.C. hermetically-sealed junctifransi: 
SIMPLIFIES MAINTENANCE Operation is from mains voltages #30 V 


50/60 c/s, or from station batteries of. 


CONSUMES LESS POWER 








Standard Telephones and Cathin 


Registered Office: Connaught House, Aldwych, London, 


TRANSMISSION DIVISION: NORTH WOOLWICEND: 
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TRANSISTORISED 
THREE-CHANNEL 
TELEPHONE AND 
TELEGRAPH SYSTEM 
TYPE STOC & D 3/6 


Provides three CCITT qua- 
lity telephone channels or 
two CCITT quality, plus 
one narrow band, telephone 
channels with six frequency 
modulated telegraph chan- 
nels on one open-wire pair. 


Two complete terminals 
mounted on one 9 ft. high 
by 1 ft. 84in. wide equip- 
ment rackside. 











12-CHANNEL 2-WIRE 
CARRIER-ON-CABLE SYSTEM 


Provides 12 two-way CCITT telephone 
channels on one cable pair and is 
suitable for application to many types 
of cables. Two terminal equipments 
complete with ring-down signalling 
panels and 2/4 wire terminating sets 
are mounted on one 9 ft. rackside. 

























Transmission equip- 
mes to meet increasing 
iquipment. The use of 
ig@some of the various 





TRANSISTORISED REGENERATIVE 
REPEATER EQUIPMENT 


Reforms signals having up to 49 % distortion, 
at signalling speeds up to 100 Bauds with 7, 
74 or 8 unit codes. Thirty six repeaters can 
be accommodated on one 9 ft. rackside. 


240-CHANNEL 
SMALL 
DIAMETER 
COAXIAL 
CABLE SYSTEM 


Ideal for the econo- 
mic provision of tele- 
Phone circuits over 
trunk routes of com- 
paratively low traffic 
density, this system 
employs a small com- 
pact _ transistorised 
dependent repeater 
which may be buried 
in the ground. The 
lightweight cable is 
suitable for aerial 
installation. 












intages obtained; in 
wer accessibility to the 








RURAL CARRIER 
TELEPHONE SYSTEM 


Provides 21 “‘stackable” channel 
Srequencies to enable up to 10 two- 
way circuits to be transmitted over 
one pair of wires with facilities for 
terminating one or more circuits at 
intermediate points on the route. 








bLimsired 


ndon, 





ICENDON, E.16 





TRANSISTORISED 
AUDIO REPEATER 


A complete V.F. junction-type repeater 
with through dialling and _ ringing 
facilities for installation at each 
terminal of a loaded junction-type 
circuit. The power drain of the repeater 
is less than 4 W. 
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Permanent or fully mobile 





























Stream-Line filters remove all the impurities 


Where insulating oil is concerned, partial purification 
is not enough. To ensure prolonged use, it is essential 
to remove all the impurities. That’s why electricity 
supply undertakings and manufacturers of electrical 
equipment all over the world use Stream-Line filters for 
this vital job. For large transformer stations requiring 
a permanent installation, or for scattered sub-stations 
where a portable unit is necessary, you'll find 
Stream-Line filters at work. Our engineers will be 
pleased to discuss your filtration problems at any time. 


STREAM-LINE FILTERS 





Le 
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Only Stream-Line Filters offer: 


@ Entire elimination of solid impurities, even 
the finest colloidal carbon. 


@ Complete dehydration including the 
removal of dissolved water. 


@ Absolute de-aeration including the removal 
of dissolved gases. 


TUVUNUUNUOUUOU0UU0U000000000000000UU0SUOAUOUAUOAAUUUUAULGOAEOO UA 
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STREAM-LINE FILTERS LTD - INGATE PLACE - LONDON : S.W.8 


A Member of the VOKES Group 


Telephone MACaulay 1011 
SF/IT 
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Power without fail 
-AUTOMATICALLY 


This mains standby plant is one of seventeen manufactured for 


Standard Telephones and Cables Ltd., and is for installation overseas. 


It comprises two fully automatic units controlled by a single 
switchgear cubicle. One unit is a Regenerative Flywheel ‘No break’ Set, 
the other a ‘Normally Stationary’ set. Dual standby is provided 
because of site conditions and the vital need for continuity of supply. 


In this case, air-cooled diesel engines are used, 
The photograph has been taken with all guards removed. 





This is what happens 


1. Mains within limits. The three-phase electric motor drives both flywheel 
and alternator of the ‘No-Break’ set (foreground), the alternator supplying Md e 
regulated single phase current to the telecommunications equipment. 


2. Mains outside limits. The electric motor is disconnected, the diesel engine 
starts automatically and when up to speed is connected to the alternator 
by the magnetic clutch. During this cycle, stored energy in the flywheel AUTOMATIC POWER PLANT 
drives the alternator, thus maintaining a continuous power supply within 
the closest limits of frequency and voltage. 


3. Mains restored within limits. The electric motor is automatically recon- Tailor-made by 


nected and resumes the drive, the magnetic clutch opens and the diesel STONE-GHANGE LTD 
. 


engine shuts down. 


4. Should the ‘No-Break’ set develop a fault, the ‘Normally Stationary’ set (makers of Sumo Pumps and 
(background, left) starts and takes over supply to the equipment. The sets 
are designed to restrict the supply interruption to the minimum possible 
under the circumstances of the fault. Manual paralleling of the two sets is CRAWLEY, SUSSEX. 
provided for maintenance periods. 


Stone-Chance lighthouses) 


CONTROL. Automatic controls and indicators are provided to ensure re- 
liable operation in accordance with designed limits. 
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METALLIZED 
PAPER 


PRECISION 


PAPER 





PRECISION 
MICA 


CAPACITORS 


DESIGNED TO COMMUNICATIONS STANDARDS 


*emc POLYSTYRENE CAPACITORS 


have an insulation 50 times greater than Mica 
with comparable stability, plus an attractive 
price advantage. 


Write or ’phone for full technical data to 
COMPONENTS SALES DIV 








... Offer the Engineer 


RELIABILITY + 


In addition to standard ranges of metallized 
paper, precision paper and silvered mica capacitors 
we also have many designs and ratings suitable for 


abnormal conditions and unusual locations. 


ISION 


TELEPHONE MANUFACTURING CO LIMITED 


Telephone: Orpington 26611 





CRAY WORKS: SEVENOAKS WAY 
ST. MARY CRAY 


ORPINGTON KENT 
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POWER TRANSFORMERS 






























BTH 45-MVA, 132/33-kV_ three- 
phase bank of single-phase 
transformers at Springfield Sub- r| 
station, Durban. Twelve = 
of these units, plus six 
132/88-kV units of the 
same power rating, have 
been supplied to the 
Electricity Supply 
Commission of South 
Africa (Natal Under- 
taking) for the Durban/ 
Colenso Interconnector. 


BRITISH THOMSON-HOUSTON 


The British Thomson-Houston Co., Ltd., Rugby, England. 


Member of the AE! group of Companies 
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LIVE WIRES AT WORK! 


Found everywhere, performing essential tasks 
efficiently, Mersey Wiring Cables are always at 
home, whether in domestic or industrial service, 
exposed to harsh conditions or deep-embedded 
out of sight and sunlight. 

A wide range of standard Wires, Cords and 
Flexibles is readily available. 

Insulating and sheathing materials are Vulcan- 
ized Rubber, Polythene, and PVC. For really 
tough assignments Mervin (PVC) and ‘Merthene’ 
(Polythene and PVC) cables particularly resist 
acids, oils, alkalis and solvents, oxidising agents 
and direct sunlight. 

Mersey practice is making first class cables. 
Try them and specify them. 

Enquiries to your local Mersey Cable Depot 
will receive immediate attention. The address is in 
your Telephone Directory. 


MERSEY CABLE WORKS LTD. 
A Moran LIVERPOOL 20 
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- ALTERNATORS 
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THE ELECTRIC CONSTRUCTION COMPANY LTD. 


BGG i WOLVERHAMPTON EQCOC 
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E|LIOTT 


MICROWAVE 
INSTRUMENTS 


Elliott Brothers (London) Ltd. have had many years 
experience in the development and manufacture of 
precision microwave components and systems. 
Continuous research enables the latest techniques 
to be applied to all Elliott instruments so that the 
Microwave Engineer is offered equipment of the 


highest standard of quality and accuracy. 


An advisory service on all aspects of microwave 
measurement is available and research and develop- 
ment work can be undertaken. Enquiries are invited 


on your particular problems. 


MICROWAVE DIVISION, ELLIOTT BROTHERS (LONDON) LTD., 


ELSTREE WAY, BOREHAMWOOD. HERTS. TELEPHONE: ELSTREE 2040 
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Her inventive genius is Britain’s great capital asset. Other 
nations are richer in material resources, but this country has 
never failed to lead scientific progress. So we remain in the 
forefront of a nuclear-electronic age. 

How long will this continue ? Our productive enterprises can 
only flourish if the training of technologists, technicians and 
apprentices is correlated to the needs of industry. Those who 
train and those who employ must work together. 

To ensure the fullest possible discussion between industry 
and educationists, The Times publishes TECHNOLOGY. 

This monthly review of training and education for industry 
reaches the training and planning staffs of modern industry as 
well as lecturers and teachers at universities, technical colleges, 
public, grammar and secondary modern schools. 

TECHNOLOGY has a vital interest in the work of the Colleges 
of Applied Technology. TECHNOLOGY attends to the problems 
of apprenticeship. Each month a general article deals with a 
particular aspect of technological advance. 

If you employ technologists, technicians and apprentices, if 
you are concerned in their training, you need TECHNOLOGY 
to-day. Tell your newsagent you must have TECHNOLOGY 
each month. 





MONTHLY—PRICE ONE SHILLING 

Your newsagent will be pleased to order TECHNOLOGY for you or a direct annual postal subscription 
(18s. inland ; 16s. 6d. abroad) may be arranged through the Subscription Manager, TECHNOLOGY, 
Printing House Square, London, E.C.4. 























Get down to 
the job... 


One of the traditional qualities of an old established business 
is its dogged perseverance when the job in hand becomes 
difficult or is intricate in design. Lee & Wilkes are no exception. 
They are proud to offer over a century and a half of experience, 
the practical skill of long serving craftsmen and the personal 
supervision of a Director. So if you require Fabrications in any 
non-ferrous metals or alloys (including Argon Arc Welding), 
Tube Manipulation, Coil Production, Metal Spinnings or 
Coppersmithing — may we get our heads down together ? 


with 
Lee&Wilkes 














LEE & WILKES LTD 


PRIORY COPPER WORKS, BREWERY STREET, BIRMINGHAM, 6 
Telephone: ASTon Cross 2005-6 (P.B.X.) 





- VOLTAGE REGULATORS 


. 4 constant 
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ELECTRO-MAGNETIC 
COUNTER WITH RE-SET 


(PATENTED DESIGN) 


All types of electric and mechanical counting 
instruments, speed indicators, predetermined 
units and measuring machines. 





SEND FOR CATALOGUE & DETAILS: 








INSTRUMENT DIVISION 
B. & F. CARTER & CO., LTD., 


BOLTON 10, ENGLAND TEL. BOLTON 4344 P.B.X 














ZENITH 


(REGD. TRADE-MARK) 


Automatic 


with Electronic Control 








Essential for many purposes where 
pre-determined — supply 
voltage is required, these Regulators 
are designed to give a controlled 
output voltage within 1% with 
input voltage 
variations up 
to plus or 
minus 10%. 
Manufactured 
for single- and 
three -phase 
loads from 5 
up to 23 kVA 
per phase. 





Illustrated 
brochure free 
on request, 


The ZENITH ELECTRIC CO. Ltd. 
ZENITH WORKS, VILLIERS ROAD, WILLESDEN GREEN 
LONDON, N.W.2 
Telephone: WiLlesden 6581-5 Telegrams: Voltaohm, Norphone, Londo 
MANUFACTURERS OF _ ELECTRICAL ENGINEERING PRODUCTS 
INCLUDING RADIO AND TELEVISION COMPONENTS 











DE 
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15 MVA to 30 MVA 
400 Volt to 660 Volt 





One of seventy multi-tier 
switchboards for controlling 
auxiliary supplies at the 
Uskmouth Power Station. 











Full particulars given in 
td. Technical Description No. 405. 
REEN 
condos 


Us THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
— el 



















“Lighting Installation of New Factory built for De 
Havilland Propellers Limited.” 

“Architect and Engineers: Monro & Partners.” 
“Consulting Engineers: George R. Clay, 
A.M.I.E.E.” 

“Electrical Contractors: Messrs. N. G. Bailey 
(N.W.) Limited.” 





91 FARRINGDON ROAD LONDON EC! and branches ° 
London Showrooms: 20/22 Mount Street Park Lane London WI 
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Lighting Engineers 
offer you the following 


service :— 


@ Study of your particular 
lighting problem either at your 
works or from plans. 
@ Recommendation of the most suit- 
able method of lighting and type of 
lighting fitting. 





@ Preparation for your approval 
of lighting lay-out plans and estimates. 
47 Catalogues of tungsten and fluorescent 

lighting fittings on request. 
* LIGHTING IS A MATTER FOR THE SPECIALIST 
Telephone: HOL 7654 
Telephone: MAY 5671/2 


AP20 





Another new development 


OOQGLG ¢-8.1. unit 


u 0 eo quia & 
Re SNe. aig 
eee 
i 
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Yet another outstanding nay to the 
Unilab range of teaching and eri- 
mental units, the C.R.T. unit is built 
around the Mullard DG4-2, 13” Oscillo- 
scope Tube, and when this Unilab 
Instructional Cathode Ray Tube As- 
sembly is connected to a suitable 
Power Supply it provides in a simple 
form for the demonstration of both 
Electrostatic and Electromagnetic de- 
flection of an Electron Stream, and when 
used with the Unilab 800 V Power Supply 





the voltage — for ocussing and 
Brilliance may be i from the 
tube to the ae "divi The detrimental 
effect upon t wraeaan | of Cathode Ray Tubes 
by unwanted external fields of force and how 
these forces can be counteracted by the use of Prices: £s. d, 
modern shielding materials, can be most CR.T. Unit less 
adequately demonstrated, and when used in “Tube 2 126 
conjunction with a Unilab T: Time Base most so es 
waveform examinations can be carried out. A Mullard DG4-1 
brass mechanical shield pr protects the Cathode ore 
Sey Tube, over which may be placed the Tube .. 4126 
Electromagnetic assembly, ris: 2x 500 Electromagnetic 
turn coils, and these may be ge vay ® the X Deflector’ Coil 
or SS = bling currents of 250 mA to be Assembly ~ ££ 8 
carried without overheating (6-3 volts RMS Mumetal Shield. . 15 0 


in series draws 150 mA 
. Also =— 2. = 
accessory is a high grade Mum ie 
— UnilabC be ae _ the brass shield. 
T. unit is constructed from 

b - the = a. materials, and the excel- 
lence of finish plus the now. well-known Unilab 
compactness in design, is combined with 
exceptional efficiency and See | in use. 
The unit is fully d in the 1958. We will be pleased to 
standard Unilab case nse only 6"x4"x24". see you on our stand. 
THE UNILAB RANGE OF EXPERIMENTAL UNITS NOW INCLUDE 

Ferranti Diode GRD7 Unit. —— Supply Unit. Time Base Unit. 

Pentode Valve Unit. 800V.2mA Power Supply Unit. Transistor Unit 


~~ OE 


RAINBOW RADIO MANUFACTURING CO Ltd 
Mincing Lane, Blackburn, Lancs Telephone: Blackburn 4388 


applied to both coils 
and 


The full range of the Unilab 
units can be seen and demon- 
strated at the Science 
Masters’ Association Manu- 
facturers Exhibition at Leeds 
University from December 
31st 1957 to January 3rd 








TELCON METALS 


Telcon manufacture a wide range of materials for the electrical 
engineer. 


@ SOFT MAGNETIC ALLOYS 
Mumetal, Super-Mumetal, Special Radio- 
metal, Radiometal, Rhometal, H.C.R., Per- 
mendur, R 2799, 36/64 Nickel Iron Alloy 
and Mumetal Dust. 


@ HARD MAGNETIC ALLOYS 
Vicalloy, a permanent magnet material, ductile 
and machinable 
@ BERYLLIUM COPPER ALLOYS 
(CU BE 250 to Spec DTD 900) 


@ RESISTANCE ALLOYS 
Pyromic, Calomic, Telconstan, Telcuman and 
Telconic 


@ SPECIAL ALLOYS 
Telcoseal (Glass sealing alloy), Invar. 


@ THERMOSTATIC BIMETALS 
For temperature control, compensation and 
indication. Manufactured in several types t0 
suit a wide range of conditions 


All alloys are available in strip, rod, bar and wire 


jz 


Enquiries to 
THE TELEGRAPH CONSTRUCTION 
& MAINTENANCE CO. LTD. 


Metals Division, Telcon Works, Crawley, Sussex. Tel.: Crawley 15% 
Telegrams: Telcon, Crawley 
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UNIJOINT 


and 


UNITERM™M 


new high-efficiency 
conductor accessories 











What they are 

The Unijoint is essentially an aluminium tube or sleeve into 
which two conductor ends are inserted. The sleeve is compressed 
on to the conductor with a mechanical hand tool or a ten-ton 


hydraulic compressor according to size, making a full-strength 


homogeneous joint. 


The Uniterm is similar but it is closed at one end to provide 


jumper fitting. 


) 


u 


These new, compact, lightweight fittings 
offer the following advantages :— 


1 





An ALUMINIUM LIMITED Company 


They can be used with small sizes (up 
to 0.6 in. diameter) of steel-cored 
aluminium, aluminium alloy, and all- 
aluminium conductors in standard 
strandings, including smooth-body. 
They are inexpensive, easy to handle 
and quick to apply. 

They have high gripping force 
(guaranteed 95% of conductor 
strength), thanks to the special high- 
friction compound used. This per- 
mits small sizes of S.C.A. conductor 
to be joined without the use of a 
separate compression joint on the 
steel core wire. 

They have been comprehensively 


Northern Aluminium Company Limited, Bush House, Aldwych, London, W.C.2 


a terminal attachment; it can be supplied with or without a 























tested, mechanically and electrically, 
including heat-cycle tests. 

5 They are supplied prefilled with the 
special compound and capped at 
both ends. 


6 They can be compressed either by 
means of a ten-ton hydraulic com- 
pressor or, in the smaller sizes, with 
a modified bolt cropper. 


ALL Noral compression accessories have 
been redesigned for lower costs, lighter 
weight and all are readily available. If you 
would like to know more about Noral 
compressionaccessories, whichare backed 
by service experience in all parts of the 
world and by extensive research facili- 
ties, please get in touch with our Sales 
Development Division, Banbury, Oxon. 
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POPPA PEN ALPL EDO ALL DAD ORO 


Miniature plunger, door interlock 
switch with N.O. contacts, 2-amps. 
550-volts A.C. Size 24” long x 1” dia. 
(Type C 32 L 310). 








Flush-mounting T.P. Isolating 
Switch for building-in Machine 


Tools, 
(Type C 95). 


Terminal blocks (Type J 96) 
with clamp type terminals, white 
marker strip. Generous clear- 
ances between phases and to 
earth. 

Made in the following sizes: 
15-amp. 550-volt. 3-, 4- and 6-way. 
30-amp. 550-volt 3- and 4-way. 





Sales En; 
London, 


s available in 
irmingham, Manchester, Glasgow, Belfast, Bournemouth 











ELECTRICAL REMOTE | 
CONTROL CO. LTD. 











Universal Process Timer Type AHS/4 


Independent time setting cams for 4-12 electric circuits 
Automatic reset within half a second 
Time ranges from 0-12 seconds to 0-28 days 
Quick change of timing range | 
Flush or wall mounting 
Operation on A.C. or D.C. 
Easy access to terminals. 


ELECTRICAL REMOTE CONTROL 
CO. LTD. | 


ELREMCO WORKS 
HARLOW NEW TOWN, ESSEX 
Telephone: HARLOW 24032 














etc. 30-amp. 550-volts 
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The New Small A.C. Power Relay 


Available 2-,4-or 8-poles (with one or two coil circuit 

fine silver double-break 

main contacts rated at 10-amps. 550-voits, 
Any pole can be N.O. or N.C. 


lilustrated is a 4-pole enclosed relay 











THE DONOVAN ELECTRICAL CO. 


Granville Street Birmingham Il. 
LONDON DEPOT: 149-151 YORK WAY,N.7. GLASGOW DEPOT: 22 PITT ST., C.2 


LTD 


play safe... 


. We don’t like to harp on 
this question, but Connollys 
Winding Wires are second to 

none. If you want a wire which 
proves trouble-free in winding 
and does its job really efficiently, 
you'll be wise to insist on Connollys. 
Your free copy of Connollys latest 


catalogue will be sent on request. 


# 


' THE LARGEST MANUFACTURERS OF FINE ENAMELLED WIRE IN THE WORLD 


CONNOLLYS (BLACKLEY) LIMITED 


KIRKBY INDUSTRIAL ESTATE: LIVERPOOL 
Phone: SiMonswood 2664. Telex No: 62-247. Telegrams: ““SYLLONNOE, 
LIVER POOL—Telex.” 

Branch Sales Offices: SOUTHERN ag J OFFICE AND STORES: 23, Starcross 
St., London, %.W.1. Phone: EUSton 6122. MIDLAND SALES OFFICE AND STORES: 

39/44 Watery Lane, Bordesley, Birmingham 9. Phone: ViCtoria 4991. Telex: No 33-308 
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For reliable 


COILS 


that cost less 









STOOL at the planning stage 


Many manufacturers persist in designing their 
products and organising the early production 
stages before ordering the coils they need. 
Thus limits are set on the size of the coils, 
yet, in many cases, slight differences in 
dimensions would make _ considerable 
economies in winding. 


Westool, who make reliable coils ranging 
from half the size of a threepenny-bit to 
those containing 5 cwt. of wire, have a 
highly specialised knowledge of coil wind- 
ing. A word with them at the planning 
stage may well cut your production costs. 
Write or phone their Technical Advisory 
Service. 


DON'T BE PREHISTORIC q 
GO TO WESTOOL-THE EXPERTS IN MODERN 


COIL WINDING TECHNIQUES 
SEND For BookL£T Now/ 








Birmingham Office 7 Newhall St., Birmingham 3. Telephone: Central 3901 


Westool also make: Transformers & Chokes, Small Motors, A.C. & D.C. Solenoids, Vibrating Tables, Grinding Attachments, Air Conditioners, Warner Electric Brakes & Clutches 
ES: 
Tre. 65 
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ELECTRO 


FILTERS 


of all types 
for the removal 
of any suspended 
particles from 
any gas stream 


Lodge-Cottrell 














This small Lodge-Cottrell precipita- 
tion unit is suitable for cleaning up 
to 1,000 cubic feet of gas a minute. 





LODGE-COTTRELL LTD GEORGE ST PARADE BIRMINGHAM 3 | Telephone: Central 7714 (5 lines) 
R/LC/23/P. 


K 

















applied 
electricity 


By A. T. Starr, M.A., Ph.D., M.I.E.E. This book 
has been written to cover the syllabus for the 
subject Applied Electricity in the London 
University Degree Part |, and for the National 
and Higher National Certificates. The M.K.S. 
system of units is adopted, the older systems 
of units being introduced only as auxiliary aids 
to developing the theory. After a careful 
development of fundamental theory, a detailed 
account is given of electrical machines, and this 
is followed by a chapter on illumination and 
an introduction to the subject of electronics. 
Pitman’s “Engineering Degree Series’’. 25/- net. 











P ITM AN Parker St., Kingsway, London, 
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Status—Conditions of Service—and 
Remuneration of 


PROFESSIONAL ENGINEERS 


he Council of the ENGINEERS’ GUILD, 

after a thorough review, has decided upon a 
vigorous programme to improve the status, condi- 
tions of service, and remuneration of Professional 
Engineers. These are some of the principal features 
of the programme— 

A survey of salaries and of other conditions 
of service to make negotiations more 
effective. 

Steps to secure recognition of the Pro- 
fessional Engineer as a part of manage- 
ment. 

Public Relations action to increase public 
appreciation of the work done by Pro- 
fessional Engineers. 

The appointment of a Panel to establish a 
definition of the Engineering Profession. 

These are matters that affect both individuals and 
the Profession as a whole. The more the support 
received, the more successful will be this pro- 
gramme. The Engineers’ Guild asks for the support 
of every Professional Engineer in this new drive. 
Please write for information to— 
J. G. ORR, Secretary, The Engineers’ Guild, 
78 Buckingham Gate, London, S.W.1. 
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I gather Ransome & Marles 
have a substantial export 
- trade ? 

Yes. Business overseas has 
been done for many years 
through agents and subsidiary companies. Among our 
biggest customers are many of the newly industrialised 
countries in Africa and the Far East—countries which are 
now equipping themselves with machinery atan enormous 
rate. We also export our bearings to the established 
industrial areas—to Europe and North America—where 


our products enjoy a long record of first-class service. 


RANSOME & MARLES BEARINGCO. 
TELEPHONE 


LTD*NEWARK-ON-TRENT* ENGLAND 
- NEWARK 456 AND TELEX 37-306 





You have, of course, a worldwide network of agents to support 
this export trade? 

We have indeed. Something like eighty agency offices 
throughout the world. We are concerned, mainly, with 
providing an unrivalled on-the-spot service for overseas 
industry. Firstly, we produce bearings that will stand up 
to arduousconditionsof work in everyclimate. Secondly, 
local users are thoroughly informed about all the factors 
affecting the actual running of the bearings. Thirdly, the 
purchaser is safeguarded with after-sales service. These 
are our obligations to the foreign manufacturer. | think 
it is fair to say that we meet them very successfully, 
because we are constantly expanding our export business 
and shall continue to do so in the future. 








Berco/BPT Line Voltage 
Regulators* hold the voltage 


to within t 1% 
(28 STANDARD SIZES—1-115 KVA) 


Berco/B.P.T. Voltage Regulators are at work in transmitting 
stations .’, . at international airports ... . on ocean going 
liners . .-.-wherever designers want a strong, reliable unit for 
accurate voltage control. Berco/B.P.T.’s team of consultant 
engineérs are always at your service. Study the features 
below, and ‘you'll agree our Line Voltage Regulators prove 


Berco/B.P.T. know how ! 





* BERCO/B.P.T. Line voltage regulators. Ask for List 606. 


§ Voltage held to within 4 28 standard ratings cover 


1%. 1 KVA to 115 KVA. 

2 Unaffected by variations in - Oil immersed and air cooled 
supply volts, load, load types. 
power factor, frequency. 6 Standard designs ensure 


3 No wave form distortion. good delivery. 


BERCO/B.P.T. pioneered this type of Line Voltage Regulator... 


BERCO/BPT KNOW HOW 


THE BRITISH POWER TRANSFORMER CO., LTD., 


in association with 


THE BRITISH ELECTRIC RESISTANCE CO., LTD., 
QUEENSWAY - ENFIELD - MIDDLESEX 


Telephone: HOWard 241! : Telegrams: Vitrohm, Enfield BR I4I1 











bs 


is your name on™" 
the distribution slip ? 


ELECTRICAL ENERGY offers a distinctive 
service to its readers. It is a monthly journal 
designed to provide them with a steady flow 
of accurate and up to date information exclu- 
sively about those matters. which concern 
them as electrical engineers. any 

its porpoee is to pass on to its readers the 
knowledge gained by others in the course of 
their work. All this:for less than the cost of a 
packet of cigarettes per month! 

The titles of contributed articles which 
appeared in recent issues demonstrate ‘the 
editorial coverage :— 


The Solution of Electric Field Problems, Using a Digital 
Computer. 

System Generated Overvoltages (2 Parts). 

Direct Rotor Cooling (2 Parts). 

Principle and Analysis of a Stabilised Phase. Multiplier 
Type of Magnetic Frequency Convertor. ‘ 

Electrical Insulation (2 Parts). 

A Symmetrical Component Voltage and Current Analyser. 

Impulse Voltage Strength of Oil Immersed Insulation. 

Some Problems of Aluminium Connexion. 

An Operational Magnetic Amplifier. 

Permanent Magnets (2 Parts). 

The Equivalent Circuit of the Transformer and Induction 
Motor. 

The Rapid Measurement of Iron Loss in Rings. . 

Load Division of Distribution Transformers with Dis- 
similar Zero Phase Sequence Impedances, Analysed 
by Symmetrical Components. 

Automatic Power Plant for Telecommunication Equip- 
ment. 

Control and Instrumentation in a Nuclear Power Station. 

Survey of the Methods Available for Analysis and Syn- 
thesis of Non-Linear Servomechanisms (2 Parts). 

D.C.Winder Contro! Using Mercury Arc Rectifiers. 


in addition there are regular features which include 
Book Reviews and descriptions of New Electrical 
Equipment. 


Annual subscription £1 1és. Single copies 3s. 


Order through your newsagent or direct from:— 


ELECTRICAL ENERGY 


28 ESSEX STREET, STRAND, LONDON, 
W.C.2. 


Published monthly by 
MORGAN BROTHERS (Publishers) LIMITED 


Proprietors of 
The Engineer 
and 
Electronic 
Engineering 
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‘Safetrip’ 
Type EL15 Switch Socket 


Suitable for 13/15 amp. 250v. circuit; 
complete earth leakage protection 
for domestic apparatus using up to 
3 kw. Available also as switch only. 


Type ET.60D 
Circuit Breaker 


. Suitable for 60 amp. 250v. circuit; 


for use as consumers’ main switch in 
small dwellings, especially in rural 
areas, and for protection of farm 
equipment or industrial tools. Over- 
load protection can be supplied, and 
extended terminal covers, fitted with 
rubber gaskets, are available for use 
with T.R.S. cable or conduit. 


Pamphlet No. ST.2 gives details of Siemens 
Ediswan Monitored Earth Leakage Circuit 
Breaker Units for automatic switching off 
should the earth wires become disconnected 
or fractured. 


xxXXvV 


MEN; \ i 
ME) earth leakage circuit breakers 


Three types of earth leakage circuit breakers make up the Siemens Ediswan 
range of these established safety switches. Voltage operated and complying 
with B.S. requirements, they are of improved design and ensure a wide 
margin of safety. Tripping mechanism is simple and robust; cases and 
covers give good protection against heat, cold, damp, dust and insects. 
For full details, please ask for catalogue Z174/57. 


Types TP and 
TP & N Circuit Breakers 


A new addition to the range intended 
for industrial use; suitable for 60 amp. 
500v. circuit. Available with or without 
overload coils on each phase, and with 
or without neutral link. Extended 
terminal covers, fitted with rubber 
gaskets, can be supplied for use with 
T.R.S. cable or conduit. 















SIEMENS EDISON SWAN LTD 


‘i 2. An A.E.I. Company 
ee sama Distribution Equipment Division 
38-39 Upper Thames Street, London, E.C.4, 
SS aagmaacan Telephone : Central 2332 


11232 


Telegrams : Sieswan Cent London 





The Weston Model S.115 Miniature Moving Coil Relay 
functions as a sensitive ‘‘on-off’’ current switch, and will operate on a power input 
of only 5 microwatts. Generally the relay is supplied with a centre stable moving 
contact, but a biased version which affords a single break, or a break followed by 
a make, is also available. The moving coil can be provided with two windings 
giving considerable scope in circuitry. The relay has a seven-pin base and is supplied 
with a separate chassis or panel mounting socket with retaining clip: mounting 
position is unimportant. Size 14” x 3?” x 24, weight 12 oz. only. List No. W.46 
gives further particulars and is available on request. 


SANGAMO WESTON LIMITED 


ENFIELD ig OO OS 


ENField 3434 (6 lines) & 1242 (6 lines) Grams : Sanwesc, Enfield 


Telephone 
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SINGLE PHASE AND POLYPHASE 
WATT-HOUR METERS 


SYNCHRONOUS TIME SWITCHES 


SYNCHRONOUS MOTORS 
AND MOTOR UNITS 


PANEL & SWITCHBOARD INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, 
A.C./D.C. Moving iron 
PORTABLE INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, 
A.C./D.C. Moving Iron, A.C./D.C. Dynamometer 
LABORATORY STANDARD INSTRUMENTS 
D.C. Moving Coil, A.C./D.C. Dynamometer 


CURRENT TRANSFORMERS FREQUENCY 
METERS - ALL-PURPOSE TEST SETS 
AIRCRAFT INSTRUMENTS RATIOMETERS 
ELECTRICAL THERMOMETERS WESTON 
STANDARD CELLS: TACHOMETERS 
“PHOTRONIC” PHOTO ELECTRIC CELLS 
PHOTOMETERS 


Scottish Factory Port Glasgow, Renfrewshire 
Port Glasgow 41/151 


hes: London, CHAncery 497 
Central 6208 ; Manchester 
C le upon Tyne, Newcastle 2 
Leeds, Leeds 30867 ; Liverpool, C 
Wolverhampton, Wolverhampton 2 
Nottingham, Nottingham 42403 
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THE JOURNAL OF 





The British 
Nuclear Energy Conference 


The Institution of Mechanical Engineers 
The Institution of Electrical Engineers The Institute of Physics 
The Institution of Chemical Engineers The Institute of Metals 

The Iron and Steel Institute 


The Institution of Civil Engineers 


sscace: ()} S=ss= 


PUBLISHED JANUARY, APRIL, JULY, OCTOBER 
The Journal contains papers and discussions on the applications 
of nuclear energy and ancillary subjects 
ANNUAL SUBSCRIPTIONS: 
MEMBERS 30/- post free 
NON-MEMBERS 60/- post free 


Full particulars are available from 


The Secretary *« B.N.E.C. © 1-7 Great George Street * London * SW1 
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MORE THAN 30 YEARS 
EXPERIENCE IN DESIGN 
AND MANUFACTURE 


Permanent Magnets. Permanent magnet 
manufacture is a highly specialised job and good, 
consistent properties are only obtained by the 
exercise of considerable scientific and engineering 
skill. This we claim, having experience and an 
intimate knowledge of the industry extending 
over thirty years. 

More than a dozen different materials are in 
constant production, and since these range from 
the cobalt-bearing steels to the partial columnar 
forms of the high energy anisotropic Alcomax 
alloys, we are able to supply magnets to almost 
any specification. 

The types are many and various, weighing 
from a fraction of an ounce to twenty pounds or 


MARRISON & CATHERALL 


FORGE LANE, KILLAMARSH, NR. SHEFFIELD Phone: Eckington 504/505 
London Office: 109 KINGSWAY, LONDON, W.C.2 Phone: HOLborn 3074 


Head Office: 


more. They range from simple ‘as cast’ bars to 
tachometer or alternator rotors ground to close 
tolerances, and larger magnetron oscillator 
applications where it is necessary to maintain 
fields of high order to close limits. 


‘C’ Cores. The manufacture of ‘C’ type cores 
using grain-oriented cold rolled silicon iron has 
formed an important part of our activities for the 
past five years and we can offer a product of 
excellent standard both from electrical and 
mechanical standpoints. 

Stocks are carried of all the cores listed in the 
Interservices approved range (RCL.193) and 
immediate delivery can be given for small 
quantities. We shall be pleased to quote for any 
cores outside this range. 


May we send you technical literature ? 
Alternatively, one of our technical represen- 
tatives will be pleased to call by appointment 
to discuss your particular requirements. 


LIMITED 











THE PROFESSIONAL ENGINEERS 


(a) 


(6) 


(c) 


APPOINTMENTS BUREAU 


Incorporated under Limited Guarantee, 1947 


9 VICTORIA STREET - LONDON : S:W:°1 


The Pri:cipal Objects of the Bureau are: 


To receive applications for registration for employment from mem- 
bers who, by reason of their engineering qualifications, belong to 
The Institutions of Civil, of Mechanical, or of Electrical, Engineers, 
or persons whose engineering qualifications for election or admission 
to one of those bodies have been approved by the respective Councils, 
and to charge and receive such registration fees and engagement fees 
as may be from time to time determined by the Board. 


To receive inquiries from employers seeking the services of qualified 
professional engineers, to advise them, if desired, about the quali- 
fications required for any particular engagement and to submit to 
them particulars of persons registered with the Bureau whose 
experience seems to fit them for the appointment. 


To give advice generally about the employment of professional 
engineers. 
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Registrar and Secretary: J. MUIL, M.1.£.8. 
Telephone: ABBEY 1737 


The Registrar wishes to draw the attention of all 
members of The Institution seeking a change of 
employment to the facilities offered by the Bureau. 
Appointments, ranging from practical training for 
Students to executive posts for senior Corporate 
Members, are notified by employers both for this 
country and for oversea. Interested engineers should 
apply to the Registrar for a registration form and 
should state their class of membership. 


EMPLOYERS 


Employers of professional engineers are invited to notify 
vacancies, if possible with the following particulars: 
1. Title of post with description of duties involved. 
2. Age range (as wide as possible, please, to include 
where practicable older men). 
3. Salary offered and supplementary remuneration, if 
any. 
4. Professional, technical and/or special qualifications, 
e.g. languages, etc. 
5. Location of work. 
6. Does the post involve control of staff? If so, to what 
extent? 
7. Any other information which will assist in the selec- 
tion of candidates. 





An improwed Solution for 


old 


The worst corrosion problems facing 
engineers are due to steel being in 
contact with salt water. We are 
pleased to announce that following a 
long term investigation by our 
Research Department we are now 


able to offer a new anode material, 
the C.C.C. CX3 alloy anode, 

for Impressed Current Cathodic 
Protection for such problems, 


Full details are available 
in our Brochure C.C.13 


Corrosion Problems ..... 





Standard Anodes are now 
available for such 
problems as:— 


Ships Hulls and 
Stern Gear 
Jetties and Piers 
Lock Gates 
Sheet Steel Piling 
Cargo Compartments 
Submarine Pipelines 
Salt Water 
Heat Exchanger 
Offshore Drilling Rigs 
Internal walls of mains 
Carrying sea water. 





CATHODIC CORROSION CONTROL LTD., 


DUNCAN HOUSE—DOLPHIN SEUARE—LONDON S.W.1l 
* Civanic” London 


Telephone VICtoria 3571 Telegrams; ‘ 
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“The man who designed these starters 
knows our problems” 





“Very compact for 100 H.P.” “All front wired” 
“Excellent mechanical interlock”? “We could save space with these” 


“Similar design from smallest to largest”? ‘Extra auxiliary switches easily added” 


“‘We’d better change to Square D” 
Class 8736 A.C. Reversing Magnetic Starters 


FIELD OFFICES—LONDON - BIRMINGHAM - MANCHESTER & GLASGOW 


SQUARE J) LIMITED 





100 ALDERSGATE STREET, LONDON, E.C.I Telephone : METropolitan 8646 
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COMPLETE 


PROTECTION | : 











CRAB 


Zye TYPE £-60 EARTH-LEAKAGE CIRCUIT BREAKER| & 





7, 3 Brit 
Cat 
Car 
B. 2 
Cat 
Cen 
Cor 
JA 
Cro 





WITHOUT OVERLOAD PROTECTION Fa 


This is the basic Crabtree earth- 
leakage circuit breaker unit, pro- 
viding complete protection 
against the possibility of 














shock, and a major degree of 
protection against earth- 
leakage fire risk. A 
particularly neat and 
all-insulated unit, it 

is suitable for in- 
stallations rated 

up to 60 amp. 

500 volt A.C. 








WITH OVERLOAD PROTECTION 





LC 
These units combine accurate over- 7” 
load and short circuit tripping with oo 
earth-leakage protection. Rated hen 
at 15, 30, 45 and 60 amps. They Lor 
perform all the functions 
normally carried out by the 
conventional main switch, 

main fuse and earth- 
leakage trip combin- 
ation. Further details in 
Publication No. 1179, 
available on request. 























NEW AND BETTER EARTH LEAKAGE - 
PROTECTION BY CRABTREE 


Crabtree” (Registered) 


C760/153. Advt. of J. A. Crabtree & Co. Ltd., Lincoln Works, Walsall, Staffs. 
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Electrical contact 
facings or faced 
contacts in 


SILVER NICKEL 
SILNO 


SILVER TUNGSTEN 
SILVELMET 


COPPER TUNGSTEN 


COPELMET 


The correct use of Elmet facings will: 
Resist burning and wear. 

Prevent melting and welding of contacts. 
Reduce maintenance and downtime. 
Give long life in highly inductive circuits 
and permit high rate of operation. 





METRO-CUTANIT 






METRO-CUTANIT LIMITED 
ASSOCIATED WITH METROPOLITAN-VICKERS ELECTRICAL Co. Lid. 
GRAPPENHALL +» WARRINGTON - LANCASHIRE 
Telephone: Grappenhall 906/8 
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on the 
subject 
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suppression 


This new Plessey publication is designed to assist all those currently 
concerned with the problems of suppression of all electrical equipment. 
The book provides Design Engineers with a standard reference 

to the complete range of suppressors produced by Plessey 

at Towcester, their individual suitabilities in application, 

their construction and their operational characteristics. 

Many illustrations and dimensional diagrams are included. 

Please ask for Plessey Publication No. 952. 








Plessey | 


COMPONENTS GROUP 

CHEMICAL AND METALLURGICAL 
DIVISION 

THE PLESSEY COMPANY LIMITED 

WOOD BURCOTE WAY 

TOWCESTER, NORTHANTS 

TEL: TOWCESTER 312 





Overseas Sales Organisation: 

PLESSEY INTERNATIONAL LIMITED 
ILFORD ESSEX ENGLAND 

TEL: ILFORD 3040 
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PUBLISHED BY THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Breathgasting ! 


“That’s asuperb shot!” exclaimed Baron Rabbit. 
“You have easily surmounted that formidable 
obstacle.” 

**Aye,” said MacRabbit, “these conduits make 
life very difficult for us underground golfers.” 

“Yet they make life easier for the surface 
people! These are vitrified clay conduits—strong 
and glassy smooth. Electric cables slide easily 
through them. They facilitate installation and 


Flabbertaking ! 


servicing of important cables.” 

“Acids in the soil cannot harm vitrified clay 
conduits—they almost last for ever,” said 
MacRabbit. “Think of the money they save!” 

“T thought that point would appeal to you!” 
said the Baron. “Salt glazed vitrified clay 
conduits are breathgasting.” 

“Salt glazed vitrified clay conduits are 
flabbertaking !” agreed MacRabbit. 


Put down Salt Glazed Vitrified Clay Pipes and Conduits—they stay down for centuries ! 
NATIONAL SALT GLAZED PIPE MANUFACTURERS’ ASSOCIATION 


PRINTED BY UNWIN BROTHERS LIMITED, 


WOKING AND LONDON 














